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From the mad molecular dance at a thou- 
sand degrees to the killing cold of three 
hundred below, TAGliabue Recorders 
faithfully chart changing temperatures for 
future reference. Whether your require- 
ments are for a sensitive instrument span- 
ning but a few degrees ... for a model 
built for one temperature extreme or the 
other ... or for a conventional instrument 
that’s adaptable to myriad industrial ap- 
plications— you will find a TAG Tempera- 
ture Recorder that meets your every need. 
And in all TAG Recorders you can count 
on the same simple, sound design .. . the - 
same sturdy construction ... that have long 
kept TAGliabue leaders in temperature in- 
strumentation. 


Feel free to call on your TAG Repre- 
sentative for assistance in applying these 
modern instruments to your processes. 


fae. TAGLIABUE INSTRUMENTS! DIVISION 


Weston Electrical Instrument Corporation 


618 Frelinghuysen Avenue, Newark 5, New Jersey 
“~@ 


See the line of TAGliabue Instruments in Booth 16 at the Chicago Canning Show 








Automatic Retort Contro| 
Regulates Process Timing 


Any semi-automatic air opera 
control system can be nal fully wet 
matic with the Process Control Timer de. 
veloped by TAGliabue Instruments Diy 
Dept. 67, Weston Electrical Instrument 
Corp., Newark 5, N. J. Pressure, heat 
and cooling cycles are easily regulated 
with this uncomplicated device, 





The instrument rigidly controls tem. 
perature and pressure and their dura- 
tion, and automatically operates all 
water, air and steam valves. The entire 
process is set in motion by a push button 
in a corner of the control panel. 


Self-Operating Controllers 
Hold Precise Temperatures 


Temperatures between the limits of 20 

and 300°F. are accurately maintained by 

the line of Self-Operating Controllers 

manufactured by TAGliabue Instru- 

ments Div., Dept. 67, 

Weston Electrical In- se 

strument Corp., New- 

ark 5, N. J. These 

controllers are en- 

tirely self-contained, 

requiring no connec- 

tion to any air or elec- 

trical power supply. 
Available in styles 

for use on steam, hot 

water or refrigerant 

lines, TAG Self-Op- 

erating Controllers 

continuously adjust 

the supply of heating or cooling medium 

to maintain constant temperature despite 

changing thermal conditions. Typical ap- 

plications include water heaters, tanks, 

retorts, washers, driers and pasteurizers. 


Temperatures in Mobile Units 
Charted by Miniature Recorder 


A continuous record of temperatures in 
heated, refrigerated or air conditioned 
spaces is provided by a miniature self- 
contained recording thermometer devel- 
oped by TAGliabue Instruments Div,, 
Dept. 67, Weston Electrical Instrument 
Corp., Newark 5, 
N. J. This new in- 
strument, known 
as the TAG Model 
8475 Miniature 
Recorder, requires 
no connection to 
any power supply, 
yet charts temper- 
atures for as long 
as seven days 
without atten‘ion. 

Its unique design 
eliminates need for shockproof mounting. 
Temperatures as low as —30°F. or as 
high as +220°F. can be recorded. The 
instrument measures 534” x 534” x 4%"; 
and weighs 314 pounds. 
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sj Recording D-C Milliammeter Or Voltmeter 
Ww Measuring emf of Electro-chemical Cells + Recording Sound and Vibration 
sj Recording Variations in Insulation Resistance during Dehydration 


di A P ‘ 
spt  s¢ Recording Frequency and Modulation Levels of Broadcast Transmitters 
al ap- 





= sj Operation from Resistance Thermometers, Photo Cells, Strain Gauges 
s+ Process Control ys Measurements in Physical and Chemical Laboratories 
ts 


The Type 715-AE D-C Amplifier was designed Its calibration accuracy as a voltmeter is approxi- 
der | particularly for operation with the standard Esterline- | mately 1% of full-scale. A number of input resistances 
Angus Company 5-milliampere Recorder for applica- are selected by a switch for resistances between 100 


‘oned | tions similar to those suggested above. ohms and 10 megohms, so that the amplifier not 











ioned 

self- This amplifier has high gain and very good stabil- only has an adjustable input resistance but also can 
level- | ity of calibration. It has fo lib be used as a calibrated millivoltmeter or micro- 
Div, iy l s four calibrated ranges eac 

ment | giving 5 ma linear output in the recorder circuit of ammeter. _ 
rk 5, | 1000 ohms, for input voltages of 0.1, 0.2, 0.5 and 1.0 Over room conditions normally en- 
wine | volt across the input terminals with either polarity. countered, operation and stability are 
rodel independent of ambient temperature or 
eo Type 15-AE D-C Amplifier (Illustrated) in metal case changes in relative humidity. 

a to match Esterline-Angus Recorder (Recorder not 
og Ree een i 
n to Type 715-AM D-C Amplifier in Walnut case ...... $320.00 
pply, A STROBOSCOPES + VARIACS + SOUND-LEVEL METERS 

ce 3 a VIBRATION METERS « IMPEDANCE BRIDGES 

ays G F N F RA | RA p 0 Co m P| | SIGNAL GENERATORS + OSCILLATORS 

ia WAVE ANALYZERS « DISTORTION METERS 

Ling. 275 Massachusetts Avenue, Cambridge 39, Mass. IMPEDANCE STANDARDS « VACUUM-TUBE 

The 17 West Street NEW YORK 6 g2u S. Michigan Ave HICAGO 5 NV. Seward St. 40S ANGELES 38 VOLTMETERS « FREQUENCY STANDARDS 

MA", Since 1915— Designers and Manufacturers BROADCAST MONITORS + PARTS AND ACCESSORIES 
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MEECORDER 


WITH THESE FEATURES... 


PHOTOGRAPHS electrical signals-as a variable area record on 
film or paper. 


EASY TO PROCESS original record from which reproduction may 
be made as often as desired. 


LARGE SIZE record permits direct 
study as well as replaying for elec- 
trical analysis. 





FREQUENCY — Wide range available Valve B 


A to meet specific requirements. engineer 
sa STE icritical 


ORE, ae 
PARAS MY 


Hvalve pe 


FIVE TO EIGHT fa atslalaleiis may be dependa 


recorded simultaneously on film or provide ; 
; in worki 
ig-Yeo)gel late of-]0\-10m B1U-M ok 174-Molmaal-lib Althoug 
nel signal-to-noise ratio is excellent. users, A 
thoroug 

thousand 

ADAPTABLE to many once industry. 
Seismic exploration, aircraft, rail, |Superior 


military, medical, etc. -300° F 
3000 psi, 

For complete information... ventory 

: : choice a 

write, wire, or phone. pay you 
operating 


for Bulle 





ee REPRODUCER 


Seismograph Service Corporation 


an @ Fam =10) aan Boh 0B) * Phone 2-818] REMEMB 
TULSA 1, OKLAHOMA, U.S.A. THE 
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Where Service Requirements 


Valve Buyers, as well as instrumentation 
engineers are specifying ANNIN Valves for 
critical fluid control applications where 
valve performance must be accurate and 
dependable. New revolutionary principles 
jprovide an additional range of possibilities 
in working out instrumentation schemes. 
Although new and different to many valve 
users, Annin single seated Valves have been 
thoroughly time-tested and field-proven in 
thousands of applications in all phases of 
industry. 
Superior performance at temperatures from 
~300° F to 1000° F and at pressures up to 
3000 psi, plus lowered maintenance a in- 
ventory costs make ANNIN Valves first 
hoice among valve users everywhere. It will 
pay you—in superior performance and lower 
operating costs—to investigate. Send today 
for Bulletin. 





MOTOR 


Precise control of hard-to- 
handle fluids. Powerful 
piston action combined 
. ‘<) sensitivity and sta- 
biity. Integral null type 
positioner eliminates ex- 
ternal attachments. 


Piston actuated by pres- 
sure regulated by 3- or 4- 
way solenoid pilot valve. 
Powerful valve action by 
remote control. Fast 
shockless action in all 
types of service. 


NDWHEEL 


Valuable companion in 
shut-off service to the 
Domotor under same 
operating ranges. Inter- 
changeable characterized 
trims make it valuable for 
batch and non-continuous 
fluid processing control. 


REMEMBER— Teflon Chevron packing has been standard equipment on all Annin Valves for over two years. 


THE ANNI N COMPANY «© 3500 UNION PACIFIC AVENUE © LOS ANGELES 23, CALIFORNIA 
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Specify 
CONTROL 


—service 
on control 
panels is 
complete! 


Falstrom Refinery Cu- 
bicle with Mimic flow 
diagram in five colors. 





—FOR ALL PANELBOARD 
AND HOUSING REQUIREMENTS 


You can depend on Falstrom for experienced 
design and expert workmanship in the building 
of panelboards, switchboards, cubicles, instru- 
ment panels, control centers and switchgear 
housings. Falstrom service includes the planning 
and production of distinctive, finished housings 
with functional qualities that assure practical 
economical installations. Check with Falstrom, 
now. Fill out and mail handy coupon for details. 


FALSTROM 


COMPANY 





92 FALSTROM COURT ° PASSAIC, NEW JERSEY 
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RESISTANCE THERMOMETER 
AND ACCESSORIES 





~ -lO 

The Model 62 RT4F Re- 20 hn a . 
sistance Thermometer is a ye SL apy, 
sturdy, easy to read instru- y 
‘ment with a six inch hand 
drawn scale. It is suitable 
for use in moving vehicles, 
is excellent for flight test- 
ing or for permanent panel 
installations. Operated by 
an ordinary dry cell and 
calibrated to standard 
“AN” bulb curves, this in- 
strument is ideal for use 
with any of the resistance 
bulbs illustrated below. 
Other ranges available in 
°C or °F. 


ACCESSORIES — RESISTANCE BULBS AND SWITCHES 


Lewis Selector Switches have been used for years 
in automotive test work as well as in per- 
manent installations. Simple, sturdy 





construction plus finest materials 

combine to give long service. FREE AIR 
2’ SIZE TO 4 POINTS = 
THREADED “AN” TYPE 





3” SIZE TO 20 POINTS 





THREADED “AN” TYPE 








4” SIZE 10 28 POINTS «=m eee i, 


BAYONET TYPE FOR CYLINDER HEAD TEMPERATURE 


Lewis Resistance Bulbs are adaptable for use with the 62RT4F Resistance Thermo- 
meter or with standard aircraft panel indicators. Special purpose bulbs with stem 
variations or for high temperature applications are available. 


We invite inquiries on your temperature measuring problems. 


@THE LEWIS ENGINEERING CO. 


Specialists in Electrical Temperature Weasurements 
NA U GAT U G K , SON £€ CC T 106 07 





December 1951—Instruments—Page 1381 








~~ 


drift-free d.c. recording 





THE OFFNER 
DYNOGRAPH 








Here’s a direct writing, high speed oscillograph with microvolt 
d-c sensitivity—made completely drift-free through an exclusive 
chopper type amplifier. Now you can obtain a precise record 
of transient variables—some formerly recorded only by photo- 
graphic means—at about 100 times the speed of other 
recorders with comparable sensitivity. 


Remember—only the Offner Dynograph gives you all of these 
features: 


Pen Deflection Linearity at 1% with pen response of 1/120th 
second. 


Sensitivity of 150 microvolts d-c per centimeter of pen de- 
flection. 


No extra equipment needed with reluctance type pick-ups. 


True differential input obtained through special transformer 
coupling. 


Yes, if your need is for accurate, high speed, simultaneous 
recording of transients in the operation of various equipment 
— investigate the Offner Dynograph—write today for Bulletin 
L-311—see the complete specifications and construction details 
of the Dynograph. 


OFFNER ELECTRONICS INC. 


5320 N. Kedzie Avenue Chicago 25, Illinois 
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Oorizmion of natural gas is just 
one application of the Milton Roy 
principle of controlled volume 
pumping. Milton Roy Controlled 
Volume Pumps are widely used 
elsewhere in the petroleum indus- 
try—for pumping distillates, 
solvents, furfural, liquefied petro- 
leum gases, tars, sludges, asphalts, 
petrolatum. They are used for the 
addition of inhibitors, controlled 
catalyst make-up, and for other 
processing techniques. 








Milton Roy Controlled Volume 
Pumps do things ordinary pumps 
couldn’t be expected to do, per- 
form flawlessly on services where 
no other pump has filled the need. 
They have the advantages of 
design simplicity, low upkeep, 
low cost. 


MIL Ton 


For additional information, call 
the Milton Roy representative 
listed in your telephone directory. 
Or write us direct. 


OY ~~ 


1309 EAST MERMAID LANE, PHILADELPHIA 18, PA. 


MANUFACTURERS OF CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 
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How many do 


Whether you recognize the first three faces or not, 
we think you'll know the fourth one. There are 
thousands of these Taylor Futscore* Controllers 
in service today, in almost every process industry 
from chemicals to milk, from petroleum to 
plastics. 


A Taylor FULSCOPE Controller is a rugged, dependable 
air-operated instrument for control of tempera- 
ture, pressure, flow, liquid level, density, load 
and humidity. It was the first controller on the 
market with completely interchangeable unit 
construction. 


All parts are interchangeable, and every FULSCOPE 
case is drilled and tapped to hold the most 
complete set of control responses. Simple con- 
trollers can be converted into the most complex, 
if necessary, right in the field; repairs can be 
made quickly by your own instrument man. 


*Reg. Trade-Mark 
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The six standard types of FULSCOPE Controllers fit al- 


most any processing need: 


1. For simple on-off control on applications with 
small time lags and large capacities, regardless of 
load change, buy a Fixed High Sensitivity model. 


2. For throttling control on similar applications, 
you need Adjustable Limited Rarige Sensitivity. 


3. Throttling control where you have a wide 
range of time lags and capacities, infrequent or 
negligible load changes, calls for Full Range 
Adjustable Sensitivity. 


4, Precision control under a wide range of time 
lags and capacities, with gradual, sustained load 
changes, calls for Adjustable Sensitivity with 
Automatic Reset. 


5: Where there are momentary disturbances. 
but no sustained load changes, get Adjustable 
Sensitivity with Pre-Act, 
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6. To meet almost any control problem, get the 
FutscopE Controller with all three control 
effects: Adjustable Sensitivity, Pre-Act and Auto- 
matic Reset. It gives precision control on applica- 
tions with a wide range of time lags and capac- 
ities, and sudden, sustained load changes. 


Ask your Taylor Field Engineer how Futscore Con- 
trollers can help solve a big majority of your 
control problems, protect product quality and 
save money too. Write for Bulletin 98151. 


Where pneumatic transmission is preferred, and par- 
ticularly where graphic panels are wanted, ask 
about Taylor’s revolutionary new three-part 
Transet* Control System too. Write for Bul- 
letin 98097. Taylor Instrument Companies, 
Rochester, N. Y., and Toronto, Canada. Instru- 
ments for indicating, recording and controlling 
temperature, pressure, flow, liquid level, speed, 
density, load and humidity. 








you recognize? 


Still wondering who the men are? All are founding 
fathers of the instrument industry. First on the 
left above is Torricelli, who made the first ba- 
rometer. Next is Galileo, maker of the first ther- 
mometer, and then comes Boyle, 
who discovered Boyle’s Law. The 
face on the right, of course, is the 
famous Taylor Futscore Control- 
ler. It is found in practically every 
process industry. 
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gl yes W High Magnetic Saturation 


W High Permeability at very high 
Flux Densities 


W High Value of Positive Magnetostriction 


W Design Possibilities for Savings 
in Weight, Space and Materials 


Typical use of Permendur 
in the ADL ELECTROMAGNET 


(ARTHUR D. LITTLE, Inc.) 


PURE IRON YOKE 








COPPER COILS 









PERMENDUR 
INTERCHANGEABLE 


POLE PIECES CAIN | 
Ue We 


HEAVY SOLID LINE SHOWS PERMENDUR 
POLE PIECE WITH 1” DIAMETER FACE 
DOTTED LINE SHOWS PERMENDUR POLE 
PIECE WITH 11” DIAMETER FACE 


cB 











egelli 
COOLING FLUID LINE aor ie 








Sectional Detail of Yoke Half 


Permendur is available in Forgings, Castings, Hot-Rolled Bars and Plates 


to meet your design needs for form or shape. Kile for cnformmakion 
¢ U 








*Manufactured under license arrangements with Western Electric Co. wed 3929 
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Roller-Smith 
Rugqedized Instwments 


Shock-Proof « Vibration-Proof « Weather-Proof 


Roller-Smith announces production of hermetically sealed 
Ruggedized 212” and 312” instruments conforming to MIL-M-10304. 


In addition to Ruggedized instruments, a complete line of 
hermetically sealed and unsealed types in conformance with Gov- 
ernment specifications are available. 


ROLLER-SMITH CORPORATION 


BETHLEHEM, PENNSYLVANIA 
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and with 


Energy-Potential Right 








Do you need permanent magnets . . . to improve a meter, 
motor, instrument or other essential product? To modernize 
a chuck or holding assembly? Or for one of the many com- 
munication applications? 


Then, whether cast or sintered . . . specially designed or from 
standard stock . . . in blank, assemblies or subassemblies, 
you'll find that Carboloy Alnico permanent magnets are 
right for you. 


For Carboloy magnet engineers, backed by the very men who 
first developed permanent magnets, expertly design magnets to 
your exact specifications . . . or select the proper magnet from 
among the many thousands already designed and in stock. 


Strict Carboloy quality controls and expansive facilities assure 
you better-built magnets, too. Each tops in quality ... the 
absolute in uniformity . . . and each guaranteed to meet or 
surpass the industry’s external energy minimum. And, once 
your magnet order has been accepted and scheduled, it is 
delivered right on the dot, as promised. 


If you need help in a hurry on permanent magnets, contact 
Carboloy magnet engineers now. Turn your problem over to them. 
Send specifications, or write for Standard Stock Catalog PM-100. 


CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 
11155 E. 8 MILE STREET, DETROIT 32, MICHIGAN 





FIRST IN MAN-MADE METALS FOR BETTER PRODUCTS 


“Carboloy” is the trade-mark for the products of Carboloy Department of General Electric Company 
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CONVENTIONAL PIPING 


If your safety or relief valves discharge into a collecting 
header, you can effect substantial reduction in discharge 
Piping cost by specifying BalanSeal Safety Relief Valves... 
economies that amount in some instances to 15 times 

as much as the cost of the valves themselves. 


HERE’S HOW: Because BalanSeal Safety-Relief Valves balance 








out the effects of discharge pressure surges, you can use much smaller 
discharge piping...can depend on your valves to operate 

at the set pressure regardless of how high the back pressure may be. 
Besides this big economy feature of a BalanSeal installation, 

you get what you must expect of any really safe safety-valve— 

positive protection at all times and under all conditions of operation. 


HERE’S WHY: The FarriSeal bellows seals off the stem, guide, 
and spring... protects them from corrosive. action of the lading 
fluid...prevents freezing of the moving parts. Proper 
proportioning of the bellows diameter nullifies the effect of back 
pressure on the relieving point...the only force opposing 

the lifting of the disc is the spring pressure. 
Finally, the long, 24 to 1 guiding ratio 
of the stem in the guide assures 
smooth action without cramping. 





You can’t afford to over- 
look the advantages of 

















BalanSeal—for Savings and LL, (Lin mh ANANSI - pe! | 
Safety. Get your copy of QS ir} SSS ” 
MANIFOLD DISCHARGE Iie eaten 
PIPING APPLICATION — aN 
Manual 51-B—a valuable = 
reference work on this con 
subject. ae | 
= 
a. 
*Patented and | S 
Patents Pending a 
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SAFETY and RELIEF VALVES 


FARRIS ENGINEERING CORP. 
Commercial Avenue Palisades Park, N. J. @® 1089 
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ransient-free test voltages down to 















Versatile, general purpose 
generator for subsonic and 
audio work! Continuously 
variable, 0.01 to 1,000 cps, 
5 bands. High stability, dis- 
tortion less than 1%. Radical 
new circuitry offers sine, 
square and triangular waves. 























SPECIFICATIONS 
-hp- 202A Low Frequency 
Function Generator 


FREQUENCY RANGE: 0.01 to 1,000 cps 
in five decade ranges. 

DIAL ACCURACY: Within 2%. 

FREQUENCY STABILITY: Within 1% in- 
cluding warm-up drift. 

OUTPUT WAVEFORMS: Sinusoidal, 
square, and triangular. 

MAXIMUM OUTPUT VOLTAGE: At least 
30 volts peak-to-peak across rated 
load for all three waveforms. 

DISTORTION: Less than 1% RMS distor- 
tion in sine wave output. 

OUTPUT SYSTEM: Can be operated either 
balanced or single-ended. Output 
system is direct-coupled; dc level of 
output voltage remains stable over 
long periods of time. Adjustment 
available from front panel balances 
out of any de. 

FREQUENCY RESPONSE: Constant within 

db. 


HUM LEVEL: Less than 0.1% of maximum 
output. 

SYNC PULSE: 5 volts peak, less than 10 
Hsec duration. Sync pulse occurs at 
crest of sine and triangular wave 
output. 

POWER: 115-volt, 50/60 cycles, 175 
watts. 

DIMENSIONS: 102” high, 19” wide, 13” 
deep. 

PRICE: $450.00 f.0.b. Palo Alto, Califor- 
nia. End frames, for table use, $5.00 
per pair f.o.b. factory. (Specify No. 
17.) 

Data subject to change without notice. 





Figure 1. Oscillogram shows freedom from 
transients as output frequency is changed. 





-hp— 202A Low Frequency Function 
Generator offers you a compact, conven- 
ient and versatile source of transient-free 
test voltages between 1,000 and 0.01 cps. 
It provides virtually distortion-free signals 
for vibration studies, servo applications, 
medical and geophysical work, and other 
subsonic and audio problems. For such 
applications, the equipment generates 3 
wave forms: sine, square and triangular. 
(Desired wave form is selected on front 
panel switch.) Output is 30 volts peak-to- 
peak for all 3 wave forms. 


NEW CIRCUIT CONCEPT 


-hp— 202A differs from conventional 
low-frequency oscillators in that the sine 
wave is electronically synthesized. A con- 
trolled bi-stable circuit generates a rec- 
tangular wave. This wave is passed through 
a special integrator providing a true tri- 
angular wave (Figure 2a). The triangular 
wave then enters a shaping circuit devel- 
oped by —Ap-—. Here 6 duo-diodes modify 
or “shape” the peaks and provide a true 
sine wave with distortion of less than 1% 
(Figure 2b). This synthesizing circuit pro- 






Figure 2. Oscillogram of (a) triangular wave 
applied to shaping circuit and (b) resulting 
sine wave. 


vides virtually transient-free output even 
when range switch is operated or fre- 
quency is rapidly varied. This circuit also 
maintains the amplitude constant under 
all conditions. It is not necessary to wait 
long periods for the circuit to stabilize ata 
new level as with conventional oscillators. 


OTHER FEATURES 

The output system of —bp— 202A is fully 
floating with respect to ground. May be 
used to supply a balanced voltage or either 
terminal may be grounded. It will deliver 
10 v RMS to a load of 5,000 ohms or 
greater; internal impedance, however, is 
only 100 ohms. There are no coupling ca- 
pacitors in the output system, and a high 
degree of dc balance is achieved by means 
of a special circuit. 


-hp- field engineers, in most major cities, 
have complete details. Or, write direct. 


HEWLETT-PACKARD CO. 


2325€C Page Mill Road + Palo Alto, Calif. 


Export: FRAZAR & HANSEN, LTD. 
San Francisco * Los Angeles * New York 


HEWLETT-PACKARD (f) INSTRUMENTS 
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NEW Check Floats 


with redesigned quides, 
ball plug and seat. 
Insure perfect seating 
every time! Submerged 
in mercury for complete 
protection against 

_ frosting and fouling. 











NEW Segmental Drive Assembly 
with stainless steel ball chain that 
insures free travel of float, and with 
positive collet-type bearing shaft 
clamp. Assembly also available 

in Type 28 Meters with complete 
ambient temperature compensation 
—an exclusive new Foxboro feature. 








NEW U-Bend and 
Damping Plug 
Assembly. 

Easy to make up tight 
every time because 
of self-aligning 

: all-welded 
construction. No 
gasket needed. 
Replaceable seats. 
Damping plug fully 
adjustable under 
pressure. Directed 
drain for mercury 
at lowest point. 







































UNITED STATES, 


' 


NEW Pressure-Seal Bearing. 
Revolutionary ring seal gives un- 
equalled freedom from friction, 
and complete freedom from 

leaks, at any working pressure. 
Factory-lubricated—no lubricator 
required. Shaft and bearing both of 
Type 316 stainless steel. 





NEW Compact Float Chamber 


gives greater accessibility for 
easier, quicker eed ge 


om 


All parts freely interchangeable. 
Easy substitution of range 
_ chambers. 





Higher sustained accuracy, 


less maintenance than ever before! 


Outstanding improvements in every basic de- 
tail of differential meter design now afford a 
new complete line of Foxboro Flow Meters that 
set an unprecedented standard of dependable 
accuracy. 

In addition to the important features outlined 
on the opposite page, these new meters retain 
all the uniquely advantageous features of the 
previous Foxboro line, including large floats 
with long travel for added power; and floats 
located in high pressure chamber to minimize 
ambient temperature effects. The combined 


& formed r 
ae Bell Type 


result is practical metering performance that’s 
farther ahead of the field than ever before... 
in maintenance-freedom as well as sustained 
accuracy. 

Check up on all the advantages of the new 
Foxboro Flow Meters. Available in round or 
rectangular cases .. . as indicators, recorders, 
controllers or transmitters . . . with or without 
integrators. There’s a type for every metering 
problem. Write for New Bulletin 460. The 
Foxboro Company, 4612 Neponset Ave., Fox- 
boro, Mass., U.S.A. 


M Aixst i FLOW METERS 














PREDICTABLE PERFORMANCE FLOATS’ 


A GREAT, NEW ADVANCE IN THE SCIENCE OF “AREA” FLOW MEASUREMENT 


NOW FLOWRATOR METERS CAN BE 


- + + Specified by Simple Reference 
to Handbook Data 


- + + Delivered Quickly From Stock 


- + + Converted Easily, by the User, 
From One Service to Another 


Predictable Performance flow measurement is ex- 
actly what the term indicates . . . performance 
under various operating conditions of temperature, 
gravity and viscosity that can be predetermined 
and accurately charted. Predictable Performance 
Floats in four basic shapes were developed by 
Fischer & Porter after. five years of continuous 
research. 


ADVANTAGES Flow scale markings can be 
standardized in true percentage of full flow. Data 
on predictable viscosity effects has been published 
in a new “Area” Meter Handbook. Users can 
readily determine their requirements and specify 


meters to meet them. Merely by following calibro. 
tion corrections shown in Prediction Curves, any 
meter may be converted quickly to any service 
within its capacity. Meters are flexible . . . widely 
adaptable. Time and money are saved. Of course, 
all of these advantages are just as applicable to 
transmitting, recording and controlling instruments. 


FACTOR TAGS Each meter as supplied has a 
factor tag applicable to the service requirement at 
the time of purchase. A change in service requires 
only a change of tag, listing new data and factor, 


COMPLETE DATA 
AVAILABLE Thousands 
of hours of experimenta- 









tion and research in the 
F&P Hydraulic Laborator- 
ies have developed com- 
plete calibration data, 
available in handbook 
form. 





FOUR BASIC PREDICTABLE FLOATS MEET MOST REQUIREMENTS 







and change meter capacities and much other information of 
value to all meter users. Your copy is free for the asking. 


PROCESS 


CONTROL IE Vig FISCHER & PORTER COMPANY 


INSTRUMENTS HATBORO, PENNSYLVANIA, U.S.A. 


S ENGINEERING OFFICES 
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WRITE FOR HANDBOOK The F&P Variable-Area Hand- 
book contains a complete compilation of float lists, prediction 
curves, float data and selection instructions, how to use curves 


*The ‘‘float’’ is a 
basic metering ele- 
ment and the only 
moving part in the 
FLOWRATOR  vari- 


able-area flow meter. 


SMM omen > 
ae ae | 


THROUGHOUT THE WORLD 









BL-932 


Designed 
the Brus 












‘alibra. 
s, any 
Service 
widely 
course, 
ible to 


iments, 


has a 
lent at 
quires 
factor, 











BL-932 D-C AMPLIFIER 


Designed for use with 
the Brush Magnetic 
Direct Inking Oscillo- 
graph, and used to make 
recordings of many types 
of phenomena heretofore 
only with the 

aid of complicated inter- 
mediate equipment. 
Studies of such static or 
dynamic conditions as 
strains, displacements, 
pressures, light intensi- 
ties, temperatures, d-c 
and a-c voltages or cur- 
ane many others, 
are nergy by the use 
rush Direct Ink- 

ing Oscillograph with the 
932 Amplifier. Volt- 
ige gain is sufficient to 
give one chart mm deflec- 
tion per millivolt input. 
Novel design features 
e effects of power line fluctuation. Zero signal drift amounts to 

sot more than one chart mm per hour. Frequency response is essentially 
wiform from d-c to 100 cycles per second. The control panel at the front 
of the amplifier contains a factor-of-10 attenuator, gain control, calibrating 
meter, and controls for determining input voltages. A balancing potentio- 


WITH THESE Gruask INSTRUMENTS 





COMBINATION MAGNETIC OSCILLOGRAPH 


The Model BL-221 Single Channel Magnetic Combination Oscillograph is 
similar to the Model BL-201 unit, except that circuit changes have been 
made to permit use of either a standard inking pen or an electric stylus. 
Magnetic penmotor Model BL-943 is used on the BL-221 Oscillograph and 
includes the proper connections for use of the electric stylus. A Power 
Supply, Model BL-944, furnishes voltage for the electric stylus operation. 
A switch on the front panel of the Power Supply permits the operator to 
increase the stylus voltage when recording high frequency phenomena. The 
main switch opens circuit to Power Supply to eliminate the possibility of 
receiving electric shock when handling stylus. Instruments are supplied 
with a standard pen and inkwell as well as the electric stylus. The Model 
BL-222 Double Channel Oscillograph (shown in illustration) is supplied 
on the same chassis as the BL-221. 






MODEL BL-103 
SURFACE ANALYZER 


—~ 





For exploration and instantaneous charting of surface finishes—metals, glass, 
plastics, paper, plated and painted surfaces from less than 1 to 5000 micro- 
inches. Complete with PA-2 Pickup Arm, Drive Head, Amplifier, Magnetic 
Oscillograph, Surface Plate, Carrying Cases, Glass Calibration Standard, 
2 V-Blocks, 6 rolls Chart Paper, one 2 oz. bottle Red Ink, connecting 
cords and operating instructions. Brush RMS METER: “average reading”’ 
type calibrated in terms of the “RMS” of an equivalent sine wave. It 
provides a constant visual check of ‘“-RMS’’ surface roughness in cases 
where “hill and dale’ chart profiles are not needed. Large illuminated dial 
is set at an easy reading angle. ‘‘RMS’’ Meter may be purchased separately 
or with the Surface Analyzer. 





* rovided for electrically biasing the oscillograph pen to any posi- 


e chart, 





UNIVERSAL STRAIN ANALYZER 


The BL-320 Universal Strain Analyzer, when used with the Brush Magnetic 
Direct Inking Oscillograph, provides a complete package unit for the 
measurement of strain or other phenomenon where a resistance sensitive 
pickup is employed. It can be simply operated, producing records which 
are immediately available and easily interpreted. This combination equip- 
ment records either static or dynamic strains up to 100 cps, and direction 
as well as magnitude of the measured strain can be read from the chart. 
Connections are brought out so that one to four active gages may be used. 
Provision is made for connecting an internal calibrating resistor in the 
bridge circuit and adjusting the overall gain. 


Write for complete details. 


THE Gruich DEVELOPMENT COMPANY 
DEPT. A-1, 3405 PERKINS AVENUE © CLEVELAND 14, OHIO, U.S.A. 


Canadian Representatives: 
A.C. Wickman (Canada) Limited, P.O. Box 9, Station N, Toronto 14, Ontario 








icant Yha ; 


BRUSH RECORDING ANALYZER 


( 


| 


(| 
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Fautlves 


1. Large superstructure for power to 
overcome friction losses. 


2. Fisher Teflon V-Ring Packing 
requires no lubrication. 
Diaphragm motor 3. 


hi: amano Wall sections and boltings conform 
with Fisher Posi- with ASA code. 

trol valve posi- 4. Yoke mounting boss for valve 

toner. positioner. 

5. Quality controlled materials and 
workmanship. 















TYPE 530 TYPE 567 


Reverse action 
topwork, gener- 
ally used with 
push-down-to- 
close valves which 
must be spring 
closed in action. 














High rangeability diaphragm 
control valve for small flows 
and high pressure drops 
commonly encountered in 
experimental and pilot plant 
operations. 












ss 
TYPE 790R* — a | ‘ TYPE 57T-D 


High pressure dia- 
phragm control 
valve. Available 
in small sizes for 
3,000 Ibs. and 
6,000 Ibs. work- 


FISHER TEFLON 
V-RING PACKING 


® No gland leakage. 

® Used on wide range of pressures 
without appreciable change in fric- 
tion values. 


Pressure bal- 
anced dia- 
phragm control 
valve — either 
single or double diaphragm 





@ Elimination of maintenance and construction — for use with . 
. ing pressure. 
re ei J remote mounted instrument ’ 
jo valve stem lubricators required. pressure loader, 
@ Chemically inert to all fluids up to ye : 
450° F. 
Sekaeeeean —_ 








LEADS THE *tnBuUsTRY 
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Illustrated here are just a few of the complete 
line of Fisher Governor Company diaphragm 
motor valves. They are manufactured to handle 
pressure conditions: up to 10,000 pounds, for 
high pressure drops, for handling contaminated 


temperature work. 

















TYPE 57T-DA ; 


High pressure dia- 
phragm control 
valve. Available 
in small sizes for 
3,000 Ibs. and 
6,000 Ibs. work- 
ing pressures with 
angle body. 


a 
TYPE 5105 


Diaphragm metor 
valve with small 
single seated 


bronze body. 











TYPE 57T-L 


Single seated, 
flapper check for 
lew pressure drop 
installations such 
@8 meter runs. 












TYPE 5700 


Springless type 
diaphragm motor 
valve, double dia- 
phragm actuated. 
Power actuator 
suitable for up to 
5,000 Ibs. unbal- 
anced thrust. 


TYPE 461-462 


Diaphragm motor 
valve with Sweep- 
Flo angle body 
and continuous 
connected hand- 
wheel diaphragm 
motor operator. 


TYPE 1657T 


Three-way. valve, 
double port, 
double disc, full 
throttling. 





TYPE 7700 


TYPE 1657S fae 





Three-way dia- 
phragm motor 
valve with single 








disc, double seat, 
commonly used on 
flow diversion 





work. 







Diaphragm motor 
valve with butter- 
fly valve construc- 
tion for handling 
large volumes un- 
der low pressure 
drop conditions. 





TYPE 57Q 


Diaphragm oper- 
ated single seated 
body, reversible 
without additional 
parts. 





fluids (coke, sludge, slurry). Available in metals. 
for highly corrosive service and alloys for high 


They are built for your 
specific requirements with a wide choice of inner 
valves to provide desired flow characteristics. 


TYPE 57T-K 


Diaphragm motor 
valve with fully 
balanced inner 
valve with soft 
seat for tight 
closure. 






















TYPE 581 


Diaphragm motor 
valve,. single 
seated, piston bal- 
enced with in- 
ternal - pilot. 





TYPE S7t 


Standard dia- 
phragm motor 
valve, available 
with variety of 
inner valve con- 
structions. 





all 


FISHER GOVERNOR COMPANY, Marshalltown, lowa 








in RESEARC 


BETTER 


CcOnTROL 
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Bailey Pyrotron 
Recorder-Controller 


Looking for Better Temperature Instruments? 


.»» Then check these features of Pyrotron 
Electronic Resistance Thermometers... 








FUNDAMENTAL ACCURACY 


Bailey Pyrotron Resistance Elements are made of 
highest purity platinum—the material used by the 
National Bureau of Standards in establishing basic 
standards for temperatures from—190°C to +660°C. 


THREE TYPES OF CONTROL 


Pyrotron Controllers may operate: on-off electrical 
systems by either electronic relays or electric con- 
tacts, modulated electronic systems, or air-operated 
systems. Two temperatures may be recorded on the 
same chart and controlled by a single instrument. 


FACTS PUT INTO USABLE FORM 


Bailey Pyrotrons may be arranged to put temperature 
facts into convenient usable forms. If two or more 
temperatures are related, they may be recorded as 
continuous records on the same chart for easy com- 
parison. The average of several temperatures or the 
difference between two temperatures may be 
recorded as a single continuous record which may be 


retransmitted to a distant point or used to actuate 


a control system. 


EASY INSTALLATION 


Bailey Pyrotrons do not require careful leveling or 
protection against vibration. Three ordinary copper 
wires are all that is needed to connect each tempera- 
ture sensitive element with the recorder. Power may 
be taken from any 115 volt 60 cycle circuit. 


MINIMUM MAINTENANCE 


The absence of galvanometers, batteries and stand- 
ardizing equipment, together with the use of inter- 
changeable unit assemblies, reduces Pyrotron main- 
tenance to the vanishing point. 


ABUNDANT POWER 


A separate motor drive for each temperature fur- 
nishes abundant power to operate a recording pen, 
a controller and an alarm switch. 

For the full story on this unusual electronic resistance ther- 


mometer which is suitable for ranges between —300°F 
and 1200°F, ask for Bulletin No. 230-C. P-21 


BAILEY METER COMPANY 


1041 


IVANHOE ROAD « . © 
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ut VewWELARE " RELAY... 


a small, highly sensitive relay 


designed for efficient operation on low power’ 


CLARE Type “N” Relays are designed for operation on 

CLARE Type ‘‘N’’ RELAY extremely low power. A close-coupled magnetic circuit, 
generous use of magnetic iron, and unusually efficient coil 
design give high sensitivity while retaining high contact 
pressure (minimum 30 grams) and adequate contact gap 
(minimum 0.015”). 

Other important advantages include small size, light 
weight, and especial adaptability to hermetic sealing. 

Type “N” Relays having not more than 14 terminals fer coil 
and contact springs can be hermetically sealed in 
enclosures of extremely small size. 

For more detailed information on Clare Type “N” Relays 
you are invited to write for Bulletin No. 109. Clare sales 
engineers are located in principal cities. Call them or write 
C. P. Clare & Co., 4719 West Sunnyside Avenue, Chicago 30, 
Illinois. In Canada: Canadian Line Materials, Ltd., 
Toronto 13. Cable Address: CLARELAY. 

SPECIFICATIONS of 
CLARE Type ‘‘N’’ RELAY 
COIL * With a 10,000-ohm coil, 1 Form C contact (spdt), and a 
standard adjustment, this relay will operate on less than 
50 milliwatts. With a 450-ohm coil and four Form C con- 
tacts (4pdt), it will operate on 7/10 watt, even under 
OPERATING VOLTAGE conditions of vibration and high ambient temperature. 


Clare Type “SN” Hermetically Sealed Relay 















ARMATURE 





CONTACT ASSEMBLY 









CONTACTS 







TERMINALS 





DIMENSIONS 


Shown above is one of the hermetically sealed steel 

enclosures in reaage S the Type “N” Relay can be sealed. 

Dimensions are: Length: 1-7/16”; Height: 2-1/16”; 
NET WEIGHT Width: 154”. Net weight of relay having 12 contact 

springs, six in each pileup, is 5 oz. (approx.). Note con- 

nection diagram clearly and permanently imprinted on 
MOUNTING base of enclosure by silk screen process. 


Write for CLARE Bulletin No. 109 


RELAYS 











eo | 
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Precise temperature 


control by Niagara Aero 


Z - |  \ Heat Exchangers 


achieved by 
Multi-Purpose Thermostat 





Fenwal THERMOSWITCH thermostat con- 
trols spray water temperature by admit- 
ting steam to steam injector — or turning 
on electric immersion heater to heat spray 
water. 


These exchangers are particularly useful in chem- 
ical processes or in cooling quench baths during heat- 
treating of metals because their constant tempera- 
ture assures uniform rate and quality in production. 

One of the key points in the operation of Niagara 
Aero Heat Exchangers is precise temperature control 
of spray water. 


contracts instantaneously with temperature changes, 
making or breaking the totally enclosed electrical 


‘ contacts. 


Find out now how Fenwal THERMOSWITCH 
units can help you. They effectively control many 
variables where heat is a factor. Mail coupon below 
for further information. 





To make sure of positive temperature control at all 
times, Niagara reliesona Fenwal THERMOSWITCH 
thermostat. This unique, low-cost unit prevents tem- 
perature of spray water from dropping below a given 
point by controlling steam injector or electric im- 
mersion heater which supplies additional heat. It also 
starts the spray pump motor. 

These easy-to-install, easy-to-maintain Fenwal 
THERMOSWITCH thermostats are used to solve 
all types of control problems. Their activating con- 
trol element is the single-metal shell that expands or 


ti-Pur; 


TH ERMOSWiTCH 


SENSITIVE | 


-but on 










ly to heat 


ry ee "| 
! - G I 
et this bulletin... see what Fenwal 2 : ‘ — 

| : FREE! THERMOSWITCH Wats enn de for ca | 1 am chiefly interested in the applications checked: f 
} \ Just fill in coupon and mail . . . no obligation. ; ‘ H 
\ 0 Heating 0 Cooling 0 Humidity Control or De- | 

i AA FENWAL, INCORPORATED, 1712 Pleasant St., Ashland, Mass. | C) Alerm {over-tomperature tection 
= Sie N Los Angeles, Cal. under-temperature) 0 Vapor Control i 

ie | 

j < TEMPERATURE CONTROL ENGINEERS | 0 Timing (thermal) O Radiant Heat Control ! 
O) Pressure Control (by controlling vapor temperature) | 
r Name Position | | 
j RSE ee Res tae ENCE. Die Hee OEP RY 9 ciel Oe oy Ce DEE ee a OTHER (Please fill in your special requirements)........- | 
7 Street — er ah ee 6355 | Creer cree secesereee ee eessesssrserevecessssere | 
t City } =e ; iia: a re a a | ee EE PL CSET Ce LEME LET SE CPE ECC rn CL a 
RS EE ME ES MOE EE AR LT ETE TE EN Te 
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NEW SERIES 500 
RECORDING THERMOMETER 
aa CARRIES ON THE 
BRISTOL TRADITION 


- The Bristol Series 500 Recording Thermometer 
for temperatures between minus 125 F and 1000 F 





incorporates every modern improvement for de- 
it. pendable accuracy, ease of use and convenient 
y servicing. 

In addition, it represents all the wealth of ther- 
mometer “know-how” gained by nearly 60 years 
of experience in building hundreds of thousands 
] of recording thermometers—known all over the 
world for their high accuracy and dependability. 
l Send for the new Thermometer Catalog T840. 
Address THE BRISTOL COMPANY, | 13 Bristol Road, 
Waterbury 20, Conn. 








MORE SECURELY SEALED—TROUBLE-FREE STURDY, FRICTION-FREE CONNECTION FLEXIBLE ARMOR is interlock-type, with- 





7 —The measuring system is securely sealed between measuring element and pen arm stands heaviest abuse. Bulbs—plain, union 
| against leakage, Parts are joined with silver mechanism is provided by strong, adjustable or socket type—easily converted. 
: solder by induction heating. links with polished stainless steel pins. 
I 
| 
I 
I 
I 
! 
I 
' 
1 | AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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another Case History for 


DU MONT OSCILLOGRAPHY' 








COURTESY UNITED STATES RUBBER Co, 








COURTESY UNITED STATES RUBBER CO. 


Success of the hydraulic IMPULSE TESTER 
designed by engineers of the United States 
Rubber Company has provided a conclusive 
and accurate method for evaluating the 
design and performance of flexible hydraulic | 
hose. | 


With its slow, driven sweeps, and d-c amplification, the Du Mont Type 250-AH 
CATHODE-RAY OSCILLOGRAPH is an important key to the accuracy of this “fatigue 
test,” and to the proper operation of the impulse-test equipment. 





@ Engineers of the United States Rubber Company have designed 
and built a prime mover whose pressure output can be tailored 

to conform with strict impulse-test specifications — particularly 
those for hydraulic hose MIL-H5511 and MIL-H5512. 

Through their development, it is now possible to produce 





an ap ro ved test-proved hose for the hydraulic systems operating 
p landing gears and control surfaces in government aircraft. 
m And their understanding of the inherent capabilities 
h ydra ulic of the cathode-ray oscillograph and its application has contributed 
to the completeness and accuracy of this impulse-test technique. 


Thirty five times a minute, for fifty continuous hours, 
test lengths of the hydraulic hose are subjected to controlled 


a 
dynamic pressure pulses which rise to 150% 
of rated pressure. Air-aged, oil-aged, and unaged hose 
is impulse-tested under conditions of excessive tension and 


unusual compression and must withstand the stresses 
applied under these hydraulic shocks without exhibiting fatigue. 
: 
( 


Simultaneously, each control-impulse cycle is applied 
to the cathode-ray oscillograph, where both static 
and dynamic levels of the pressure pulse are recorded. 
And, because the pressure pattern can be observed 


in complete detail on the cathode-ray oscillograph, 
slightest deformation of the hose is detected 
as a deviation from the specified pressure-pulse pattern. | 
Also, faulty operation of the Impulse Tester can be detected | 
on the cathode-ray oscillograph. And by proper interpretation 
of this pattern, troubles can be localized and corrected quickly. 


The functions of the cathode-ray oscillograph in this hydraulic 


application are but typical of the diversity of fields 
in which it is finding more and more important uses. 


Allen B. Du Mont Laboratories, Inc., Instrument Division, 1000 Main Ave., Clifton, N.J. 
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fatigue 


Baltimore industry, like industry throughout the 
Eastern Seaboard, has need for a low cost, 
highly accurate instrument for the rapid meas- 
urement, indication, control and recording of 
electrically measurable variables in the produc- 
tion processes. That's why Baltimore production 
men, like progressive plant men throughout the 
nation, specify the Wheelco Capacilog, deflea- 
tion type, strip chart recorder. They demand 
the most efficient, versatile and accurate re- 
corder in the most reasonable price range. 


Yes, for accuracy to Yavof 1% of total scale, they 
specify the Wheelco Capacilog. Capacilogs are 
built for use with thermocouples and resistance 


Wheelco Instruments Company, 833 W. 


Photo — Fairchild Aerial Survey, Inc. 


the wheelco capacilog recorder 


thermometer measuring elements; as single or 
multipoint recorders; and with six different con- 
trol combinations including pneumatic and pro- 
portioning types. Remember, in Baltimore and 
throughout the nation, wherever production de- 
mands accuracy, Wheelco Capacilog Recorders 
are specified. 


Assembly line production and simplicity of construction 
make it possible to deliver most models within 20 days. 


Harrison Street, Chicago 7, Illinois 


Li h ae Ico Gt) electronic controls 
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FORCE MEASUREMENT problems? 
_ 







The HAGAN IHRUSIORQ 


will help solve them. 


The air-operated Hagan THRUSIORQ, which converts 
a force or a weight into an air pressure, can be applied 
i! to problems involving force measurement. 





The list below will give you an idea of some successful 
applications of Hagan THRUSIORQ. 





/ * testing piston rings 











* spring testing machines 

* jet engine thrust measurement 

* automatic batch weighing 

* rocket thrust measurement 

* cradle dynamometer measurement 


B of airplane and automobile engines. 


For information about the application of Hagan 
TarusiOna to your particular problems write to 
Hagan Corporation, Hagan Building, Pittsburgh 30, Pa. 


HAGAN THRUSIORQ as MWALL. 
measuring thrust and torque Wa LL yee 
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G-E Pyrometer Equipment Quick 
and Easy to Inspect, Maintain 


Routine inspections of new General 

Electric Type HP pyrometers can quickly 
be made. Besides making preventative 
maintenance easy, this equipment has 
many other features to provide accurate 
indication and temperature control of 
furnaces, ovens kilns, and other industrial 
heating equipment. 
ACCURATE WITHIN 34 OF 1% full scale, 
HP-3 pyrometers have automatic cold- 
junction compensation that adjusts for 
changes in ambient temperature. 

Any change in temperature, even as 
small as 0.1% full scale, starts immediate 
control action. Normal changes in humid- 
ity, ambient, and voltage have little or 
no effect on the exactness of control 
action. 

FOUR TYPES AVAILABLE—indicating, 
protecting, two- and three-position con- 
trol forms; also both flush and surface 
mountings. All available in a variety of 
temperature ranges in the 0-3000 F span. 

Mail the coupon for complete informa- 

tion about Type HP pyrometers. 









New Shadow-proof Temperature 
Indicators Are Easier to Read 
Temperatures from —100 F to +300 F 
can now be accurately indicated and 
controlled with General Electric’s new 
line of temperature indicators. These 
instruments can be read from almost any 
angle. The dial is set forward, flush with 
the front of the case. A protruding con- 
vex-type glass front provides clear illu- 
mination. No more cover overhang; no 
more shadows caused by overhead light- 
ing. Two sizes available—414- and 834- 
inches. Check coupon. 


GENERAL 








New Resistance Thermometers Accurately 
Indicate and Control Low Temperatures 


TEMPERATURES FROM — 100F to +300 F 
can now be accurately indicated and 
controlled with General Electric’s new 
line of resistance thermometers. They in- 
dicate accurately within 34 of 1 per cent 
full scale. Any change, in temperature 
equivalent to 1/10 of 1 per cent full scale 
starts immediate control action. 

Normal changes in humidity or room 
temperature do not affect the exactness of 
control. Neither does a change in control 
voltage. Sturdy, simple construction as- 
sures reliable operation under severe 
operating conditions. 

NARROW TEMPERATURE SPANS, as 
small as 90 degrees, are available any- 
where in the —100 F to +300 F range. 
You can buy four types of resistance 





thermometers— indicators, protectors, and 
two- or three-position controllers—for 
either flush or surface mounting. 

For complete information, mail the 
coupon below. 








= ‘a sits 224 


THERMOCOUPLE POTENTIOMETER meas- 
ures temperature in locations inaccessible 
to glass-stem thermometers. Any number 
of different readings can be taken in rapid 
succession and accurate within +0.2% 
of full scale. 

Typical applications include refrigera- 
tor-development work, oil-burner and air- 
conditioning tests, steam temperature 
measurements, and heat-run tests on 
electric equipment. For complete in- 
formation, mail the coupon below. 








THERMOCOUPLES, COMPONENTS, AND 
ACCESSORIES for your pyrometer in- 
stallations include protecting tubes and 
wells, thermocouple wire, ceramic in- 
sulators, extension wire, connectors, 
heads, selector switches. Send coupon to- 
day for catalog to help you obtain proper 
thermocouple assemblies. 


ELECTRIC 


Resistance Bulbs Accurate Within 
+1 F between —100 F and +300F 


é 
t 











Pipaaneves ae i a tla Sa ei as 


FOR ANY RESISTANCE THERMOMETER 
INSTALLATION, new G-E resistance bulbs 
offer a high degree of accuracy and 
reliability. They’re available either with 
completely enclosed terminal head or 
without terminal head and with four feet 
of flexible cable. Units will retain calibra- 
tion within 0.1 F. For complete informa- 
tion, mail the coupon below. 


init ais oh taiaeliia iad a. | 


| SECTION F 602-227, GENERAL ELECTRIC 
| SCHENECTADY 5, N. Y. 


| Please send me the following bulletins: 








Indicate: | 
| V for reference only | 
x for planning an i diate project | 
| 0 Resist Ther ter (GEC-835) 
O Resistance Bulb (GEC-835) | 
| O Type HP-3 Pyrometer (GEC-713) 
| O Temperature Indicators (GEC- | 
218B) 
| 1 Thermocouples, Accessories (GEC- | 
714) 
| Thermocouple Potentiometer (GEC- | 
245) | 
| ce a ee aD” CR ee | 
| STREET........ | 
| oe RO a ZONE.____. STATE____.. 
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How much can you expect 


an oscilloscope camera to do? 











Scope Image Film Recording 


1 Single-frame photography of stationary pat- 
* terns using a continuously running sweep. 











yy] Single-frame photography of single transients 
* using a single sweep. 
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Scope Image Film Recording 


3 Continuous-motion photography employing film 
* motion as a time base. 











e Ke 
= J 
= 7 
J e 
J LJ 
= e 
a e 
e » 
oo _- 
& 
es e 
a J 
ae a 
Scope Image Film Recording 


4 Continuous-motion photography employing 
* oscilloscope sweep as a time base. 








vif 














It’s only reasonable that you should expect the oscilloscope camera you buy 
to record what you see on an oscilloscope screen during any period. But can 
it be expetted to do any more? We think so. 

For example, did you know that the Fairchild Oscillo-Record Camera—our 
idea of the most versatile 35-millimeter oscilloscope camera now available— 
can GREATLY EXTEND THE USEFULNESS OF YOUR OSCILLOSCOPE? 

As you know, many non-recurring phenomena occur too rapidly to permit 
adequate visual study. Others occur so slowly that continuity is lost. Some- 
times you have combinations of very slow-speed phenomena and occasional 
high-speed transients. In any one of these cases, the Fairchild Oscillo-Record 
Camera will take over where your eye and thé oscilloscope leave off. 

This extremely versatile instrument is now being used daily by many 
hundreds of engineers in widely diver- 
gent fields. For an idea of what it can 
do for you, study the five scope images 
and recordings illustrated at left. Each 
solves a particular problem. 

Oscillo-Record users especially like 
its: 

CONTINUOUSLY VARIABLE SPEED CONTROL — 
1 in./min. to 3600 in./min. 


TOP OF SCOPE MOUNTING that leaves con- 
trols easily accessible. 





PROVISION FOR 3 LENGTHS OF FILM— 100, 
400. or 1000 feet. FAIRCHILD OSCILLO-RECORD CAMERA —1. 
. — - gece 3. — rc | 

. . . unit. Available accessories include external 

For more data write Fairchild Cam- 400’ and 1000 foot magazines, magazine 
era Instrument Corp. 88-06 Van Wyck adaptor and motor, universal mount for cam- 
4 era and periscope, binocular split-beam 


Blvd., Jamaica 1, N. Y. Dept.120-16F1. _ viewer. 





VALUABLE RECORDS FOR IMMEDIATE EVALUATION 

The Fairchild-Polaroid® Oscilloscope Camera produces a photographic print in a minute 
Valuable but inexpensive oscillograms for immediate evaluation; automatic one- 
minute processing without a darkroom; a set up time of two minutes or less—they‘re 
just three of the many advantages that are yours when you use the Fairchild-Poloroid 
Oscilloscope Camera. Wherever individual exposures meet your recording require- 
ments—where you’d like to have permanent records of the traces you're now sketching 
or carrying in your memory, this is the camera that can bring new speed, ease and 
economy to your job. Prints are 3!%4x4!%4 and each records two traces exactly one-half 
life size. Write today for details. 


A minute 
after 
you've pulled 
the tab 
a finished print 
is ready 
for evaluation 




















\ FILM MOTION FILM MOTION 
TIME BASE & SCOPE SWEEP 


5 Continuous-motion photography employing 
* combination of film motion and oscilloscope 
sweep as a time base. 
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TRADE 


ESLI 


MARK 


DOUBLE SEATED 
DIAPHRAGM VALVES 


— for use with CONTROL INSTRUMENTS 


Offering these Important Features: 


w& ''FLOW-LINE’’ CONTOURED BODY — provides 
high capacity at low pressure drop. 


STANDARD ISA FACE-TO-FACE DIMENSIONS 
STELLITED SEATING SURFACES 
RENEWABLE SELF-ALIGNING GUIDES 


POWERFUL, COMPACT FRICTION- FREE 
DIAPHRAGM SUPERSTRUCTURE 


THROUGH-BOLT CONSTRUCTION 
ON STEEL VALVES 


WIDE RANGEABILITY - ie ih $ ie. Class DV 


SEAT RINGS EASILY REPLACED WITH VALVE ‘ ig 3 Bo: 
IN PIPELINE —not necessary to set up in a lathe >... és F Sctinsins ee 
or grind in at high temperature. wee 


° : : . Look for LESLIE REGULATORS under “‘Valves'' or ‘‘Regulators’’ in your classified telephone 
Available with various Aronied directory in the following cities where LESLIE factory trained engineers are located 
superstructures.. Sizes 142” to Atbanik Ni 
10” in Cast Steel and Cast Iron. "Ca. 





ESTABLISHED 1900 


> ~*e an HHUNMHUYR 


299 Grant Avenue, Lyndhurst, New Jersey 


PRESSURE REDUCING VALVES e PRESSURE CONTROLLERS 
FLOATLESS LEVEL CONTROLS PUMP GOVERNORS ° TEMPERATURE REGULATORS 
SELF CLEANING STRAINERS AIR HORNS ° STEAM WHISTLES 
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~ INGERSOLL-RAND HAS NL COMPRESSORS 
pw, _—_sSs« FROM THE SMALLEST 
TO THE LARGEST 





Air-operated instruments, like production 
tools, are vitally important. That’s why so many 
plants are using Ingersoll-Rand NL air com- 
pressors, that don’t pump oil. This guards 
against instrument failures caused by oil-laden 
air. 

Non-lubricated compressors, pioneered by 
I-R, feature pistons fitted with graphitic-carbon 
rings that prevent metallic contact of the piston 
with the cylinder bore. These carbon rings are 
segmental with metallic inner expanding rings, 
to give the proper wall pressure. Because me- 
tallic contact is eliminated, and the rings are 
self-lubricating, the Ingersoll-Rand NL Con- 
pressor cylinders require no lubricant. 

To really put an end to production delays 
and excessive maintenance costs caused by oil- 
clogged instruments, get all the engineering 
facts and figures I-R makes available. Simply 
contact your nearest I-R representative, or write 
direct to Ingersoll-Rand, 11 Broadway, New 
York 4, New York. 


Model N machines available through 1 hp. 


Model 235 HNL machines available through 3 hp— 
other models through 250 hp. 


Ingersoll -Rand 





717-3 
Compressors ... 70 years of compressor ‘‘know-how” 
packed into these new compressors 
for air operated instruments! 


COMPRESSORS + AIR TOOLS + ROCK DRILLS - TURBO BLOWERS * CONDENSERS ° CENTRIFUGAL PUMPS ° DIESEL AND GAS ENGINES 
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DUPLEX UPPER STEM GUIDE 


Two bearings 
guide stainless 
steel upper valve 
stem. Top bearing 
is self-oiling; lower 
bearing is _lubri- 
cated by an easily 
accessible grease 
cup. Continuous 
lubrication assures 
almost frictionless 
super structure re- 
sponsive to slight- 
est change in sig- 
nal air pressure. 


2 
eo” 
@*!! 
- 
e*, 
e 
@ 
6 
8 





ST! oF THE 








tion 
nany 
com- 
ards 
aden 
Ped sie Compare the Upper S | 
pare the Upper Stem 
rbon Guide of this valve with that 
iston of any other wide band pro- 
portional type. Look at it closely 
sid . . . study it feature by feature. 
ings, Then check the other features of 
me- the valve . . . the Specially De- 
are signed Diaphragm, the One-Piece 
Bonnet, the Packless Bellows 
— Seal, the Safety Stem Lubricator, 
the wide variety of discs, the easy 
lays reversibility in the field. 
oil Your comparison will prove that 
scl the Honeywell Series 700 has all 
ring of the features you look for in a 
pl fine valve. 
ply 
rite It’s available in a wide range of 
styles and sizes. For detailed in- 
New formation, write for a copy of 


Bulletin 700-3 or call in your 
local Honeywell engineer . . . he 
is as near as your phone. 


MINNEAPOLIS-HONEYWELL 
REGULATOR Co., Industrial Divi- 
sion, 1908 Windrim Ave., Phila- 

delphia «4, Pa. Offices in more 
2| than 80 principal cities of the 





United States, Canada and 


throughout the world. : a ac 
wai New Bulletin 750, H oO n ae ywe l l 


“Control Valve Sizing Data,” 


sia "ole Prodiiste- 


December 1951—IJnstruments—Page 1409 














| <AIMS BY GUARDIAN SERVE ALL FRONTS! 


WHETHER FOR PEACE OR DEFENSE a great responsibility is vested in 
electrical control. In this era of defense there is an urgent demand for electrical 
controls in quantity with the highest degree of quality at economical cost. 

How efficiently Guardian Electric has moved to meet these requirements is 
convincingly told by the millions of Government Approved Controls by Guardian 
now being used in planes... in tanks ...in communications...in bomb releases... 
in radar ... in guided missiles... in gun controls. The same excellent controls 

that helped to insure Victory in World War II! If yours is a problem of electrical 
control requiring relays, steppers, contactors, control assemblies, or the familiar 
“Guard-A-Seal” hermetically sealed relays, consult Guardian. Write. 














AN-3320-1 D.C, AN-3324-1 D.C, Series 595 D.C, Series 610 A.C.—615 D.C. 


GUARDIAN WELECTRIC 


1628-P W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAM INDUSTRY 
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A.N. CONNECTOR PLUG 
HERMETIC SEALED 
CONTAINER 
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NEW PROGRAM CONTROLLER 
AS EASY TO ADIUST 
AS YOUR RADIO 
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Gotham, first to bring you a completely 
enclosed Program Controller, was also first to con- 
ceive of all adjustments from the outside of the 
case. With the new Gotham Program Controller, 
incorporating the new outside adjustment princi- 
ple, you can set the time, rate of rise, hold, and 
rate of cooling as easily as you tune your radio. 
You can control either temperature or pressure vs. 
time. Write for Catalog No. 500 describing in full 
the construction, operation, and application of the 
new Gotham Program Controller. 





HISTRUMENTS 


Keep Everything Under Control With Gotham | 








60 Gotham PC’s at Botany 


Over 60 Gotham Program Controllers are in use by 
famous Botany Mills, Inc., Passaic, N. J. 












ONE OF WORLD'S LARGEST DYE KETTLES is at Botany and 
its dyeing cycle is supervised by Gotham Program Controller. 
Program control helps to maintain uniformity of the color. 





r a 


iy 





12 TOP DYE KETTLE program controller units by Gotham are 
installed at Botany. Program control enables Botany to adjust 
quickly the variable time cycles required to get level dyeing, 


EACH OF 48 DYE KETTLES like this at Botany, used for piece 


goods, is individually handled by its own Gotham Program Controller. 
Photos: courtesy of Botany Mills, Inc. 


GOTHAM INSTRUMENTS 
Division of American Machine and Metals, Inc. 


Dept. 2, 233 Broadway, New York 12, N. Y 

Please send me a copy of your latest catalog 
and more information about Gotham [_] Pro- 
gram Controllers [] Timers [] Recorders [1] 
Have your man call. No obligation, of course. 





Title 





Nome 





Company 





j Address 


Zone Stote. 





City 
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Why Most Leading Companies 


Are Using K & M Control Valves 





It is logical that leading companies 
should handle the important subject of 
control valves as they do other matters: 
They make use of the best available skills 
and thinking. More and more, they util- 
ize the equipment, knowledge and facili- 

. ties of the K & M engineering and service 
team. 


Five years ago, K & M Advanced-Type 
Control Valves were new to industry. 
Today, with outstanding performance 
records behind them, K & M valves have 
become first in the regard of many in- 
strument engineers. Increasingly, K & M 
representatives are called upon to give 
counsel and assistance in the planning 
of new control installations and the im- 
provement of old ones. During the past 
year K & M men have been consulted on 
most of the projects in which control 
valves have been a major consideration. 


There is a qualified K & M represen- 
tative near you, eager fo discuss your 
problems and able to help you with them. 





Type 1200 
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Molded Neoprene 
Diaphragm — Reinforced 


Quick-Opening 
Steel Clamps 






All Diaphragm Motor 
Steel Parts 
Parkerized or Plated 


Pressed Steel 
Diaphragm Casing — 
Large Area — 
High Lift 
















\ 








Universal Mounting 
(Both Sides of Motor) 
for Valve Positioner. 

and/or Controller 


Cast Steel Yoke 

















Bolted or Screwed 
Packing Gland 


Tripod-Type 
3 Set Screw 
Mounting 


Polished or 
Superfinished Stainless 
Steel Stem 


Oversize Guides Sl 
Top and Bottom z i 
Superfinished BR: EB 








a) 


ES eee 


Oversize Flow Areos 





Honed Guide Bushings 


Type 1400 R Top and Bottom 





KIELEY & MUELLER, INC. 


2017~43rd STREET 
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Valve Makers Since 1879 
NORTH BERGEN, N. J. 




















iS 008, 


‘ G E1990" 
4 3 


Nickey Mey a; 
tne Dike 
"K Nickepn Niches 


a Heart for a Pressure 
“Technology In Tubing 


> to rigid specifications year 
Superiot prodive “en . ch metallurgists, 
yon ion and test facilities that it takes to 
re eon quality small tubing in the widest 
e 
- nT aie combination of facilities, men, 
ou can chines “know-how”... or you can 
: t whatever you call it the result is 
a Ii tubing to do a better job for you. 
€ sma COMPANY, 1968 Germantown 


Pa. 
‘ic ‘ube Company, 5710 Smithway St., 
gall cai West re, Calif. UNderbill 0-1331. 
é. ’ 
of HE Wve og ase ; Los Ange 
\wi By coh cnet a 
BOYS AY or ont 
are Maa ngie co . 
the ; 

aby 
duce 

° 


Alt onalyses .010" 
’ Certain analyses 03 
Up to 1%" 0.0. 
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PALMER 


mercury actuated Dial Thermometers 


now in three types to suit any requirements 


Rigid Stem 
Dial Thermometer 


Rigid stem tapered bulb, inter- 
changeable with standard industrial 
thermometer separable socket. 





Wall Mounted 
Dial Thermometer 


Wall mounted dial thermometer 
with flexible connecting armor. 
Case adjustable to easy 

reading position. 




















Flush Mounted 
Dial Thermometer Rinne 
Flush mounted style for panel 
mounting with flexible 
connecting armor. 
All three types have 
a full 41/2” dial Face 
oe oe we © 
D. 
{or accuracy: Mercury actuated ... Fully Compensated by Invar Stem can be placed at any ; 
Compensation. Guaranteed Accurate 1 scale division. angle and case can be rotated A 
for angularity: Can be adjusted to most readable position at ; to any readable position. ( 
any angle desired. D. 
fer readability: Bold Black Numbers... 11” of scale Reading ( 
Dial face can always be placed in easiest readable position. rey 





for interchangeability: Always specify “PALMER” Separable 
sockets as they are interchangeable for Dial or Industrial type 
Thermometers. 


/ henge S } 

0 Pret j 

THERMOMETERS, INC. | 
Mfrs. of Industrial Laboratory, SEND FOR THIS BULLETIN 
Recording and Dial Thermometers For details on the ee Polne 
Dial Th meter, please wri 
251. NORWOOD AVE., CINCINNATI 12, 0. for Palmer Bulletin 51-129 
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|" MODEL 666-Hn J 
oo Parent 2 360 987 
286 228 OF EME 


eG 


ACTUAL SIZE 
Model 666-HH 


ebay 
Volt-Ohm- 
- Milliammeter 


RANGES 


D.C. VOLTS: 0-10-50-250-1000-5000, 
at 1000 Ohms/Volt. 

A.C. VOLTS: 0-10-50-250-1000-5000, 
at 1000 Ohms/Volt. 

D.C. MILLIAMPERES: 0-10-100-500, 
at 250 M.V. 


OHMS: 0-2000-400,000 (12-2400 at 
center scale). 


Slip this little V-O-M in your pocket and you become a walking 
laboratory for making complete D.C. and A.C. Voltage, Current, and 
Resistance Analyses. There’s nothing “little” about this miniature 
marvel but its s#ze/ It’s the mighty midget of the Service World—Truly 
a giant in performance. 

Some of the things you get: a 3-color scale for quick-glance readability, 
only one switch for noticeable ease in correctly getting your range, 
the banana-type jacks that provide quick plug-in connections and 
lower jack contact resistance—and the remarkable stability on voltage 
ranges by use of special resistors throughout, and on current ranges 
with 250 M.V. instrument. 

Buy Model 666-HH now—and remember, it carries the famous 
Triplett RED*-DOT Lifetime Guarantee. Don’t hesitate another day! 


FOR THE MAN WHO TAKES PRIDE IN HIS WORK 


ONLY $24.50 AT YOUR DISTRIBUTOR 


TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO, US. A. (Price Subject to Change) 
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even a surge 
to full atmosphere 


DPi has combined the thermocouple gauge and the Philips gauge 
into a single instrument that’s low in price, requires no special 
operating precautions, and covers the entire range from 2 x 10° 
mm. to 1 mm. Hg on a single meter. 


The combination circuit uses three readily available radio tubes 
and three selenium rectifiers. It operates from any 115-v a-c outlet. 
No panel adjustments are necessary. All the operator does is turn 
it on and read the pressure. It can be calibrated, if needed, from the 
outside of the 10” x 8” x 8” cabinet. It’s easily portable and requires 
no precautions against any pressure surges, even up to atmosphere. 


The new Combination Thermocouple and Philips Gauge is one 
more step in DPi’s continuing program to make high vacuum 
simple and inexpensive to create, measure, and use. We'll be 
glad to discuss your requirements in detail and quote specific 
prices. Simply write to: Distillation Products Industries, Vacuum 
Equipment Department, 765 Ridge Road West, Rochester 3, N. Y. 
(Division. of Eastman Kodak*Company). 










The Philips gauge tube contains a 
loop anode maintained at 3-kv d-c 
potential and permanent magnets to 
compress the electron paths. Its positive 
ion current is a measure of pressure over 
the range from .02 to 25 microns Hg. 





%, 
¥ hy 


The thermocouple gauge tube con- 
tains a junction to which heat is sup- 
plied at constant rate. Its temperature 
depends on heat loss by gas conduction, 
and is therefore a measure of pressure. 
It covers the range from 1 to 1000 
microns Hg. 





high vacuum research 
and engineering 

















Also... vitamins A and E...dis- 
tilled monoglycerides . , « more 
than 3400 Eastman Organic Chem- 
icals for science and industry 


























Shen €F Precision Meveurial Manomeler 


The W&T Precision Mercurial Manometer couples maximum precision with ease in 
handling. These two features have made it,a leading instrument in modern research and manu- 
facture for such uses as measuring sample pressures in infrared spectroscopy and calibrating 
aircraft altimeters. Because of its flexibility and accuracy,the Manometer can be used for almost. 
any type of pressure measuring problem in the range of two atmospheres. 


Such characteristics are only part of the picture. Take a look at these additional features: 


1. Float type indicator eliminates difficulty in reading meniscus. 

2. Adjusting knob provides for temperature compensation over a range of 30° C. 

8. Precision bore manometer tube provides accuracy with interchangeability. 

4, Fixed cistern type manometer requires only one reading. 

. Mercury sealed valve permits evacuating the tube simply and easily at the point of 
use. 

6. Flexible design permits measurement of absolute pressure, gauge pressure, differential 
pressure, and vacuum. 


on 


For more details, write today for free technical bulletin TP-29-A. 


WALLACE & TIERNAN 


On 8 OR Om am Or 
ELECTRICAL MECHANISMS AND PRECISION INSTRUMENTS 


Belleville 9, New Jersey * Represented in Principal Cities 
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Calibration setup at Square D. Four Sorensen AC Line Regula- 
tors allow operator to concentrate on calibration procedures 
with assurance that line supply is a precise constant. 


Square D Company, Los Angeles, manufac- 
tures circuit breakers. Calibration of these 
circuit breakers — adjustment so they will 
trip when a precise power load is imposed 
on them—is an important step in production. 


Calibration equipment was powered from an 
unregulated line, and rejects at final inspec- 


tion were running very high. 


Square D engineers, realizing the source of the 
trouble, investigated various types of line 
regulators. It was essential that distortion be 
kept to a minimum and also that line regula- 
tion be precise; therefore Sorensen electronic 


type regulators were chosen. 


Installation of Sorensen Model 5008S AC Line 
Regulators cured the trouble, broke an impor- 
tant bottleneck, and, in this case, effected a 


production increase of 123%. 


FOR THE LATEST AND BEST IN ISOTRONICS 


SORENSEN 





LS} 


SORENSEN AND COMPANY @ 375 FAIRFIELD AVE., STAMFORD, CONN. 
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PRODUCTION 
WP 1237 


ee oe oe Through Isotronics* 





That’s the increase reported 
hy SQUARE D’s Los Angeles 
plant after installing 


Sorensen AC Line Regulators! 


Possibly in your plant there are situations 
where Sorensen line regulators or regulated 
DC power sources can cut costs and boost 
production. Write us fully — your problems 


will receive prompt attention. 


*Isotronics is a trade-marked word 
pertaining to the electronic regula- 
tion and control of voltage, current, 
power, or frequency. 


MODEL 3UU5 














Pra 



























FACTS ABOUT THE 


ELECTRONIC 
TEMPERATURE MEASURING INSTRUMENTS 


Conventional industrial temperature measuring devices, like 
millivolt pyrometers and potentiometers, are often too fragile, 
complicated or costly for many applications. 


American Electronic Temperature Indicators and Recorders 
have none of these disadvantages, whatever the demands of 
service. They are rugged, simply constructed, economical—yet 
measure temperature precisely between —100° and + 3000°F. 


Heart of the instrument is the power-actuated Microsen Bal- 
ance, a unit extremely sensitive to low power input—insensi- 
tive to line voltage variations. Both dials and charts are readily 
calibrated to thermocouple temperature scales. Thermocouple 
cold junction compensation is achieved—regardless of ambient 
temperature effects—by a built-in, thermostatically-controlled 
and insulated heater. A sealed housing protects all measuring 
elements from dust and corrosive vapors. 


The high torque rotary solenoid, which drives the pointer, 
makes the instrument especially suitable for round dial indi- 
cation, thus reducing the opportunity for parallax error. It also 
assures “pin point” accuracy in positioning the pointer, and 
permits the use of dials as large as 12 inches. 





HOW AMERICAN ELECTRONIC INDICATORS AND RECORDERS 
MEASURE TEMPERATURE 


The Microsen Balance maintains equilibrium 
between two forces. One is proportional to ther- 
mocouple input, the other to the mechanical posi- 
tion of the instrument pointer. 


Any change in thermocouple input deflects the 
Microsen beam and changes the proximity of the 


ere ARMATURE beam’s flag end to the oscillator coil. The oscilla- 
Siaecans Leg ff tor circuit then detunes and creates a current 
1 SS y, change through the vacuum tube and solenoid 

ae coil. 


As the solenoid armature rotates, it positions the 
pointer so that the hairspring torque is opposed 
and equal to the input torque. The mechanical 
indication is thus weighed in exact proportion 
to thermocouple input. Consequently, the pointer 
accurately indicates the temperature on the dial. 


MICROSEN BULLETIN 404 contains details about these revolu- 
tionary new temperature measuring instruments. Also included is 
information about American Electronic Indicators and Recorders 
for other fields of measurement. Write for a copy 


AN i USTRIAL INSTRUMENTS 
A product of MANNING, MAXWELL & MOORE, INC. STRATFORD, CONNECTICUT 
MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ 


SAFETY AND RELIEF VALVES. BUILDERS OF ’““SHAW-BOX”’ CRANES, ‘BUDGIT’ AND 
‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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HOW TO CENTRALIZE 


OPERATING 


WITHOUT ENDANGERING 
YOUR PROCESS 
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In as little time as 2 seconds per point, Speedomax Multiple-Point Recorders cen- 


tralize data about temperatures or other conditions scattered throughout process units. 


one recording instrument pays off. It saves panel 

space. It lowers the recording cost per point. It 
warns of upsets in ample time for your men to act. 
It does all this . . . IF the instrument checks operating 
conditions frequently enough—fast enough. 

With Speedomax Multiple-Point Recorders, you get 
not only the inherent savings in centralized data, but 
maximum information about critical process operations. 
At the fast rate of 2 seconds per point (or 3 or 4 seconds, 
if preferred), they can whip through as many as 16 or 
20 similar variables in as little as 32 or 40 seconds. 
Where an extremely critical variable is involved, that 
point can be recorded more frequently than the others 
—in the sequence of 1, 2, 1, 3, 1, 4, 1, 5, ete. 

In addition to this recording speed, other features 


- emepee operating data from process units on 


LEEDS & NORTHRUP CO. 
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give superior performance. A soundly-designed amplifier 
and electronic circuit assure unusual accuracy and sensi- 
tivity over range spans as narrow as 100 F. Instrument 
performance is unaffected by vibration. The quantity 
measured may be temperature, pH, speed, weight or 
electrical load. 

The next time you want to bring temperatures or 
other data to a central point, make sure you do it 
safely . . . by getting the speed you need to guard 
against sudden upsets. Specify Speedomax Multiple- 
Point Recorders. For additional information about these 
instruments, just check the coupon and return. 





LEEDS & NORTHRUP CO. 
4955 Stenton Ave., Phila. 44, Pa. 











Please send Speedomax Catalog ND46. 
Please send information about applying Speedomax Multiple- 
Point Recorders to 


(Name) (Title) & 


(Firm) 


' 
' 

1 

' 

' 

' & 

: (Address) 
' ‘i 
. Jri. Ad ND46-700(1) 
1 

‘ 
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Reflections at the End of a Year 


T IS fitting at the end of the year to pause and reflect a 

little about the accomplishments of the year past, the 
prospects of the year ahead, and the place one occupies in 
the general scheme of things. 

Our country faces huge problems throughout the world. 
It is too easy to hurl accusations at political leaders, at 
economists, at military generals, at groups within our 
country, or at experts in any field—although they all share 
some responsibility for the unhealthy situation our nation 
faces. But most citizens of our great country are well- 
meaning honest men and women who do what they think 
best in each situation. 

No matter what happens in 1952—peace or war—the key 
to the situation will be PRODUCTION. In peace, efficient 
production means a higher standard of life. In war, efficient 
production means survival. And no one group contributes 
more to efficient production than you—our readers—THE 
INSTRUMENT MEN. You research, design, and develop- 
ment men are the parents of instruments. You instrument 
manufacturers make it possible for the entire economy of 
our great nation to apply instruments. You sales and pro- 
motion men bring the instruments to the laboratories, to 
the schools, to the plants. You application men show how 
instruments make production ever more efficient. And you 
maintenance men keep the wheels turning 24 hours a day. 

We of Instruments are dedicated to helping each of 
you. We report new developments, new instruments, new 
literature, new applications, and new ideas. For 24 years 
we have preached the essentiality of instruments, of in- 
strument men, and of instrument manufacturers. We have 
been impartial in reporting all phases of our vast field— 
pneumatic, hydraulic, optical, chemical, mechanical, electri- 
cal, and electronic. We have preached that friendly compe- 
tition is beneficial to all. That we are right is proved by the 
vast growth of the field. 

In 1951 we brought you 97 feature articles. Our policy 
regarding articles may be of interest to you because it is 
based on your welfare primarily. We publish a feature article 
only when it first is presented to a technical society and then 
accepted by our own editorial staff or the editorial staff of 
the ISA or SCMA. The only exception to this policy is in the 
case of feature articles of special significance. Our policy 
protects you from articles written by a manufacturer who 
seeks only to describe his product. Yes, many manufacturers 
feel slighted because we reject papers which other magazines 
print primarily to obtain advertising from the manufac- 
turer. Although this policy may lose some advertising for 
us, it has earned for us world-wide recognition of the high 
calibre of the technical contents of Instruments. 

We reported 780 new instruments to you in 1951. If we 
missed a single one it was only because the manufacturer 
did not inform us of it—and few manufacturers anywhere 
in the United States fail to inform us of their new 
instruments. 

We reported to you 1089 manufacturers’ bulletins, cata- 
logs, data sheets, and instruction books. Thousands of our 


readers have found the instrument they needed, or the solu- 
tion to a problem, or the principles of a physical phenomenon 
in these wonderful publications. We classify the hundreds 
of publications so that each of you need waste no time in 
finding the publications you desire. 

We gave each of you (except our foreign subscribers) the 
Handbook of Measurement and Control, a unique and re- 
markable achievement in the field. This handbook will 
accelerate the development of the entire field. We are now 
revising and expanding the Handbook so that two years 
from now you will receive a bigger and better Handbook. 

We also gave you the Instruments Index, the most com- 
plete cross-index of instrument manufacturers and instru- 
ments in America. Every reader of ours need waste no 
time in finding any instrument or its manufacturer. 

We are giving each of you who want to study electronics 
a down-to-earth rock-bottom home-study serial “Instru- 
ment Electronics.” Several organizations have informed us 
that they are using this serial as a training course for their 
instrument men. 

In our Instruments on the March department we brought 
to you 62 short features on new principles, new applications, 
and non-commercial developments in the field of instru- 
mentation. 

For 1952 we will expand every phase of your magazine. 
The calendar of events will contain all meetings of signifi- 
cance to instrument men—and will report on them far 
enough in advance so that any of you can make your plans 
to attend. You will receive more book reviews also. 

It is no accident that Instruments Magazine is 
recognized by all outstanding instrument men and instru- 
ment manufacturers as the leading magazine in the instru- 
ment field. It is no accident that the largest manufacturers 
of instruments have Instruments Magazine at the top 
of their advertising schedule. This is a tribute not only to 
our work but also to the important positions which you 
readers occupy throughout industry and research. We have 
won our position by serving you, our readers. For 1952 we 
wish each of you happiness in your work. And we rededicate 
ourselves to making your work more efficient and more 
productive. —MHA 


I ee ee Re Re RE RS REC RR eS 
ISSUES “4 
Ny 


The Counter Reads |0/0/2/8/8] & 


2\ 








and thereby registers the end of the twenty- 
fourth year of Instruments’ service to users of #f 


Si Measurement and control devices—service to sR 


THE UNITED STATES OF AMERICA AN 


a, 


WP The entire staff of Instruments wishes you Ay 


3 A Merry Christmas and 4% 
us A Happy New Gear se 


y 


i 


OS Sad had as Gast eat baat aaa tt astes ae baat aaa hae hae ata $s 


December 1951—Instruments—Page 1421. 








the strange characteristics of ul- 

trasonic energy more than 50 years 
ago. Since that time activity in the 
science of ultrasonics has accelerated 
tremendously. Today there is reported 
in the literature an almost limitless 
variety of accomplishments, including 
the disruption of pathogenic bacteria, 
acceleration of chemical reactions, floc- 
culation, dispersion, emulsification, and 
many others, some of which are aston- 
ishing. Although most of these achieve- 
ments represent valuable contributions 
to science, attempts to apply the ex- 
perimental ultrasonic techniques to 
full-scale industrial processes have 
failed because available transducers 
could not generate the required ultra- 
sonic power. 

As a result of recent developments in 
the field of piezoelectric materials, there 
no longer exists the ultrasonic power 
limitations which previously frustrated 
large-scale exploitation of this potent 
energy. Transducers of modern de- 
sign now have practically unlimited 
capacity for generating ultrasonic pow- 
er; they can be made to concentrate 
their energy in liquids to intensities of 
several thousand watts per square cen- 
timeter. Ultrasonic energy is now a 
capable, industrial power, and is ready 
to he put to work. 

The primary purpose of this article 
is to ascertain how big a job ultra- 
sonics can be expected to do. Individual 
opinions may differ somewhat, de- 
pending on such factors as how well 


Fite stranse chara demonstrated 





*Director of Hypersonics, The Brush Develop- 
ment Co., Cleveland, Ohio. 

Presented before the Fifth Annual Con- 
vention of the Instrument Society of America, 
at Buffalo, N. Y., Sept. 18-22, 1950. 
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By J. W. BUTTERWORTH* 


Potential Importance 
ULTRASONIC ENERGY 


Industrial Processes 


Power limitations, which have retarded industrial applica- 
tions of ultrasonic energy, have been removed by modern 
ceramic transducers. Ultrasonic energy, transducers, and fu- 
ture potentialities are described in this significant article. 





ultrasonics can be made to mix paint, 
degass liquids, clean materials, etc. 
However, some comparisons with fa- 
miliar phenomena, and some answers 
to basic questions related to the nature, 
generation, and performance of ultra- 
sonic energy may provide a means for 
evaluating the anticipated impact of 
ultrasonics on industry. 


NATURE OF ULTRASONIC ENERGY 


Ultrasonic energy is a physical phe- 
nomenon. It exists in the form of alter- 
nate pressure and rarefaction waves 
in elastic media, and is fundamentally 
the same kind of energy that we call 
sound. Its frequency range, however, 
is above that to which the human ear 
responds, and as the ear cannot detect 
it, one is at first inclined to think of 
ultrasonics as an entirely new and 
strange phenomenon. In some respects 
it is new and strange, but certainly 
the characteristics of the human ear 
do not make it so. 


Although the ear is not a satisfactory 
ultrasonic instrument, its known per- 
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Fig. 1. Driven transducer, showing driving 


current and voltage. 


formance can serve as a fairly good 
reference. Investigators have found 
that a sound power of 0.1 mw. per cm.2 
in air has shattered the ear drum. Al- 
though an ear-shattering level might 
be classified as one of extremely high 
intensity, the ultrasonic intensity ob- 
tainable in the focal area of even a 
small modern ceramic transducer is 
more than ten million times greater. 

Shown above is a ceramic transducer. 
It is a bowl-shaped piezoelectric ele- 
ment. As it is piezoelectric, its physical 
dimensions change when an electric po- 
tential is placed across its front and 
back electrodes. It is found that the 
ceramic material employed in its con- 
struction undergoes a change in thick- 
ness of 190 x 10-12 meters per volt. This 
material is elastic, and the bowl has 
a thickness resonance characteristic 
which can be computed from the milli- 
meter-kilocycle constant of 2500. For 
example, if the bowl has a thickness 
of 6.25 millimeters, its thickness reso- 
nant frequency is 2500 divided by 6.25, 
or 400 ke. 


POWER PRODUCED BY TRANSDUCER 


Ceramic transducers of this type are 
designed to work in a liquid transmis- 
sion medium. When immersed, they 
have an operating Q of 20 to 40. At 
resonance, therefore, the physical dis- 
placement for a given applied poten- 
tial is 20 to 40 times greater than the 
off-resonance displacement. As the ele- 
ment works conservatively at a power 
ef 2 w. per cm.2, and has an area of 
75 cm.2, it develops approximately 150 
w. of. acoustic power. 


By considering an area of 1 mm.? in 
the focal region of the bowl, the theo 
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Fig. 2. Transducer developing high ultrasonic 
energy in flowing liquid. 


Fig. 3. 100-ke. transducer with rating of 2 kw. 


retical intensity can be computed, and 
is found to be in the range of 6000 w. 
per cm.2 (Fig. 1). Owing to slight 
physical imperfections, however, and 
factors such as defraction and reflec- 
tion, the actual measurable intensity 
was found to be in the order of 2000 
to 4000 w. per cm.2. A power of 1000 
w. per cm.2 is ten million times greater 
than the ear-shattering level of 0.1 
mw. per cm.2 

It is believed that 2000 w. per cm.2 
in liquid at 400 ke, has not been 
achieved with any other type of trans- 
ducer. Although this is important in 
terms of ultrasonic industrial applica- 
tions, the true significance of this ac- 
complishment lies in the fact that the 
focused element is a manufactured 
product made from readily available 
inexpensive material, and its configura- 
tion is one of a widely obtainable va- 
riety. Its size and shape were made to 
meet the requirements of a_ specific 
application. Dises, bowls, spheres, cyl- 
inders, and other shapes can be made 
with ease. The type selected will de- 
pend on whether point-focused, line- 
focused, uniform, or omnidirectional 
patterns are required. 


REQUIREMENTS OF INDUSTRY 


Keeping in mind that only a small 
laboratory transducer is being dis- 
cussed, consider what 1000 w. per cm.2 
means in terms of physical character- 
istics such as particle acceleration, dy- 
namic pressures, and the like. If this 
focused bowl is set up in such a way 
that a continuous flow of liquid passes 
through the focal area (Fig. 2), the 
liquid will have exerted on it a 400,000- 
cycle alternating pressure of 1000 psi. 
If a contemplated industrial process 
requires high alternating pressures, 
1000 psi. is a good level at which to 
start. Simultaneously with this alter- 
nating pressure, the liquid flowing 
through the focal area will have its 
molecular particles accelerated to more 
than one and one-half million times the 
acceleration of gravity. This, incident- 
ally, is far greater than the acceleration 
developed by a modern ultracentrifuge 





weighing tons, which costs many thou- 
sands of dollars. If the contemplated 
industrial process requires high ac- 
celerations, of magnitudes associated 
with violent explosions, and if there is 
an advantage to having these accelera- 
tions repeated 400,000 times a second, 
then ultrasonics can be expected to do 
a good job. 

Although the availability of a low- 
cost piezoelectric material which can 
be fabricated readily into a wide va- 
riety of shapes is an important con- 
tribution to the future success of ultra- 
sonics in industry, it has little chance 
of success unless it can be shown that 
the available acoustic power is indus- 
trial in magnitude. In other words, the 
ultrasonic power must be in the order 
of kilowatts if it is to be expected to 
carry much of an industrial load. 


PLANT-SCALE TRANSDUCERS 


Some knowledge of what is now pos- 
sible in the way of ultrasonic power 
generation can be had from an exami- 
nation of the design and function of a 
2-kw. pilot-plant equipment. 

Fig. 3 shows a 100-kce. transducer 
which has a continuous operating rat- 
ing of 2 kw. The active surface is a 
mosaic of approximately a thousand 
%-inch hexagonal piezoelectric ele- 
ments. They are fastened to a perfo- 
rated concave bowl in such a way that 
their extended axes converge at a point 
one foot from the bowl’s surface. This 
means that the acoustic power gener- 
ated at the surface of the elements is 
directed toward a focal area. If labora- 
tory experiments establish that a given 
process can be accomplished with ultra- 
sonic intensities of 20 w. per cm.?, the 
processing area can be located between 
the focal point and the mosaic surface 
at a place where it will be approxi- 
mately 650 cm.?; the available work 
area at 20 w. per cm.? will be 65 cm. 
or approximately 10 sq. in. 

In order to deliver the acoustic power 
at the work area with maximum effi- 
ciency, certain precautions must be 
taken. The-transmission liquid medium 


























must be carefully treated and degassed. 
Castor oil, which is normally employed 
for this purpose can transmit, at at- 
mospheric pressure, approximately 3 
w. per cm.2 Power intensities greater 
than this at one atmosphere cause in- 
ternal negative stresses sufficient to 
tear the liquid apart, and cavities are 
formed. 

As ultrasonic energy cannot pass 
readily through cavitated areas, cavi- 
tation must be prevented, at least until 
the energy has reached the working 
area. This is accomplished by increas- 
ing the static pressure to several at- 
mospheres, and by circulating the oil 
through the elements and in the direc- 
tion toward the focal point. It has been 
found that cavitation requires a finite 
time to occur, and a continuous flow 
of the transmission medium through 
the high-energy areas greatly mini- 
mizes cavitation. 

Considerable heat is generated be- 
cause of mechanical and _ electrical 
losses. To avoid overheating of the 
piezoelectric elements, provision has 
been made for cooling the circulating 
oil. Means have also been provided to 
compensate for changes in pressure re- 
sulting from temperature expansion of 
the oil. 


FuTuRE APPLICATIONS ° 


The ultrasonic system described is a 
first important step toward the goal 
of widespread use of ultrasonic power 
in industry. It has a 2-kw. rating only 
because 2 kw. seemed like a good start- 
ing place. It could have been 5, 10, or 
even 50 kw. if these higher power levels 
would have served better as a practical 
demonstration. The 2-kw. unit is now 
undergoing final severe performance 
tests intended to prove that it is free 
of weakness and is ready for a place 
among other industrial machines. Ap- 
plications in industry for the 2-kw. 
units are ready and waiting. We will 
soon be looking for 50-kw. applica- 
tions. When they are found (we hope 
in the very near future) the importance 
of ultrasonic power in industry will 
cease to be potential—it will be actual. 
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PRODUCT QUALITY ANALYZERS 
—NOT a “Must” in the Oil Refinery 


By J. A. PELLETTERE and R. L. PATTON, Gulf Oil Corp., Pittsburgh, Pa. 


control, it might sound backward to 

suggest that product analyzers of 
the continuously indicating, recording, 
or controlling type are not necessarily 
a boon to the oil refinery. 

If the industry is to adopt the use 
of these instruments, it expects some 
return for the higher initial investment 
in instrumentation and for the mate- 
rials and wages expended in upkeep and 
calibration. This return must be tangi- 
ble as either more product or higher- 
quality product commanding a higher 
price; or it must reduce some item now 
charged off as a loss. 


I: this day of push-button automatic 


PRODUCT QUANTITY 


An oil refinery unit, or a still, is 
basically a bulk liquid product plant of 
large capacity, operating continuously 
for long periods at constant load. Most 
stills run for periods of six months to 
a year before shutting down for inspec- 
tion and maintenance work. On-stream 
time usually exceeds 90 percent, and 
for many units it is 95 percent or better. 
Substantial investments are made in 
alternate equipment such as standby 
pumps and bypassing arrangements to 
permit emergency repairs while in op- 
eration. Anything which enables longer 
runs on stills must obviously come in 
the form of improvements to basic 
equipment—pumps, exchangers, heater 
tubes, vessels, piping, valves, etc.—or 
in better ways of preventing corrosion, 
erosion, and related problems. It is the 
authors’ belief that product-quality 
analyzers cannot offer anything toward 
lengthening a still run or reducing the 
period of shutdown. 

Can a product-analyzer instrument 
contribute to a higher throughput? The 
answer probably is no. Stills are usu- 
ally up to 100 percent of design capacity 
within a few days or a few weeks after 
construction is completed; they some- 
times are pushed to perhaps 120 per- 
cent of design capacity. To attain these 
figures, some bottlenecks must be elimi- 
nated—a larger valve here, a new sec- 
tion of larger pipe there, perhaps a 
new design for fuel burners or addi- 
tional heat exchangers. But once a rea- 
sonable maximum has been attained, 
the still operates at that peak load con- 
tinuously, except for short periods at 
the beginning and end of a run and in 
times of upsets, which are caused usu- 
ally by failure or malfunction of some 
of the basic equipment. The instru- 
ments now in use have proved them- 
selves adequate for operation at present 
capacities. 

PRODUCT QUALITY 


Consider product quality. Aren’t 
product quality analyzers designed to 


Page 1424—Instruments—Vol. 24 


watch over our product streams tire- 
lessly, to insure that they never deviate 
from specifications? Let’s take a good 
look at this one. 

How often do we now produce any- 
thing seriously off-test? No savings 
are available the first day of a new run, 
when we are coming up on stream and 
establishing temperatures, pressures, 
and flow rates. When somebody “goofs 
off” (opens the wrong valve and dumps 
gasoline into a fuel oil tank) or when 
some equipment fails to perform prop- 
erly (perhaps an instrument), will 
these new instruments prevent this or 
be any less likely to fail than our pres- 
ent instruments? 

But what about those small discrep- 
ancies that creep in occasionally, re- 
sulting from variations in temperature 
of a degree or so, and from similar 
minor inaccuracies? Admittedly, these 
now and then throw product streams 
outside of acceptable limits. We con- 
tinually check samples in the laboratory, 
once a shift or oftener, and frequently 
are able to take corrective action before 
the contents of any entire product tank 
fall below par. If the error is not 
caught in time, that tank usually can be 
blended off with another tank which 
may be slightly above par on the par- 
ticular test involved so that the net 
product is within the required tolerance. 
As most finished products are a blend 
of several intermediate products, any 
such temporary lapses result at worst 
in a slight adjustment of blending ra- 
tios. 

Suppose an occasional tank of a prod- 
uct is too far from specifications to 
retrieve by blending. Aside from the 
primary cause mentioned above—start- 
up losses—the total of all such mishaps 
is a negligible percentage of the aggre- 
gate. And they are not a total loss 
because they can be reclaimed prac- 
tically 100 percent by rerunning. 


COMPARISON WITH A BOILER HOUSE 


A steam generating plant, or boiler 
house, might be compared with an oil 
still. Both operate for long periods 
between shutdowns and both produce 
a continuous stream of fluid product 
utilizing basically similar equipment— 
heaters, pumps, piping, drums, and 
valves. Instrumentation for a modern 
automatic boiler, however, is normally 
more complex and expensive than that 
of a modern still because of this import- 
ant difference—the boiler usually oper- 
ates under a varying load in accordance 
with demand for steam, ‘whereas the 
still operates day after day at a steady 
high rate. 

Boiler instrumentation: is elaborate 
and costly because under changing load 
conditions several functions must be 


controlled closely. Fuel rate must be 
increased or decreased to maintain 
header pressure to meet the demand, 
Feedwater rate must be controlled to 
keep drum level within fairly close 
limits. Ratio of air to fuel must be 
reasonably constant to avoid stack 
losses; and furnace draft must be main. 
tained so that fires do not leave the 
furnace and blow out into the room. 

Stack losses due to inefficient com. 
bustion represent a definite, irretriey- 
able loss in fuel; stack gases cannot be 
rerun to salvage the wasted fuel. Flue- 
gas analysis has long been the accepted 
method for determination of these losses 
and the basis for corrective measures, 
But, although various types of gas ana- 
lyzers have been on the market for 
many years, few serve as automatic 
controllers of fuel-air ratio; the hand 
Orsat has not been eliminated. 


CONCLUSION 


Automatic control is needed in the 
oil refinery to take care of minor load 
variations caused by such things as 
changing fuel-stock temperatures or 
composition, slight irregularities in 
steam pressure, and gradual changes in 
pressure drops caused by accumulations 
of sediment or foreign materials or by 
erosion. Control instruments are needed 
also to help the operators in times of 
upset, as otherwise a man might need to 
be in sixteen places at one time, instead 
of only four or fiye. And the indications 
or records of the instruments are needed 
to assist in diagnosis of trouble, and to 
help keep the production of off-test 
material to a minimum. 

To sum up: Quality-control instru- 
ments of the laboratory-analysis type, 
in order to justify added complexity 
and cost of instrumentation, must show 
a profit if oil refineries are to adopt 
their use. As they cannot increase still 
capacity rates or length of time be- 
tween shutdowns, and as they cannot 
materially improve product quality, it 
follows that these instruments must 
reflect a saving in seme item now 
charged as expense. 

It is unthinkable that our laboratories 
can be dispensed with entirely. It is 
possible that the personnel in the lab- 
oratory might be reduced, but almost 
certainly at the expense of enlarging 
the crew of instrument technicians. As 
rerunning of off-test products is already 
at a practically irreducible minimum, 
where is the saving to occur? 

The oil industry did not reach its 
present state of development without a 
tremendous amount of experimentation 
with the ideas of its own people and 
those of others; it will spend many 
more dollars in the same way. It will 
buy a few of the new instruments as 
they become available—if they seem to 
have merit—and it will give them a 
fair and unbiased trial. When their 
cost and maintenance promises a rea- 
sonable return on investment, it will 
whole-heartedly convert to the super- 
analyzers. Until then, it will remain 
reserved in enthusiasm for automatic 
product-quality control.. 
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PANEL DESIGN 


By R. L. HURLEY, Jr., 
f. I. duPont de Nemours and Co. 
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with many ramifications. This 

article covers only certain phases 
of the subject, the economics of these 
phases, their background, and some of 
the reasoning behind certain designs. 
One statement on panel design can be 
made without controversy. This state- 
ment is that the most economical de- 
sign in panels is one that can be con- 
tinually duplicated. Unfortunately, 
however, repetition is impossible be- 
cause of various factors. An attempt 
has been made by duPont to standard- 
ize on panels. Some standardization has 
been accomplished and considerably 
more is contemplated. This article does 
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Fig. 1. Shelf-panel installation 
showing placement of instruments. 


Some years ago, a multimillion-dollar 
plant was designed and built. Although 
the base cost for instruments exclusive 
of installation was about $350,000, little 
consideration was given to the fabrica- 
tion or location of panels for the job. 
Panels were fabricated from materials 
available on the plant site and located 
on a basis of the capillary lengths. The 
result was excessive maintenance cost. 
Fig. 2 is an example of an early panel. 





Background and development of modern panel design and standard- 
ization by the duPont Corporation. The conventional flat panel, the 
standard shelf panel, and the graphic panel are described in detail, includ- 
ing standards for finishes, auxiliary braces, wiring, and piping. 





not attempt to show every design now 
in use on panels because most panel 
design depends on the process. Only 
those phases of panel design that have 
been more or less standardized are 
discussed. Although some of these are 
controversial, they fill a need in the 
field and are introduced with the hope 
that they will stimulate discussion. 
Not many years ago, instruments 
were installed because the operators 
insisted on process evaluation, or be- 
cause they were an absolute necessity 
for the determination of a variable. 
Little consideration was given to the 
economic benefits that could be derived 
from instrumentation. This was due 
partly to manufacturers’ lack of knowl- 
edge of the problems involved and to 
users’ ignorance of the benefits obtain- 
able by instrumentation. Both these 
factors have been eliminated gradually, 
and instrumentation has proved to be 
even more beneficial than originally 
anticipated. The field of instrumenta- 
tion has grown rapidly, as have the 
problems that accompany rapid growth. 





Presented at the Third Annual Symposium 
on the Philosophy of Panel Design, New Jersey 
Secfion, ISA, April 3, 





1951, Newark, N. J. 


The advantage of well-engineered 
and prefabricated panels was hard to 
prove. No records were available to 
prove the economic advantage of pre- 
fabricated panels over “field’”-fabri- 
cated panels. It was only after a few 
trial installations that facts were ob- 
tained to prove that prefabricated 
panels were labor-savers, were practi- 
cal, and gave a finished appearance to 
the job. At present, few instrument 
personnel are opposed to prefabricated 
installations. The greatest problem is 
finding qualified fabricators. 







CONVENTIONAL FLAT PANEL 


The conventional flat panel now util- 
ized by the duPont Company has been 
standardized, but only after consider- 
able study and investigation. The term 
“conventional flat panel” is applied to 
a panel built of a flat piece of material 


such as wood, steel, or composition 
sheet. This type of panel has no in- 
dentations or appendages added to the 
face of the panel. The instruments on 
it are more or less standard types that 
have been in use for a number of years. 

Width.— The first standardization 
was due entirely to the restrictions 
placed in sheet steel during World War 
II. It was decreed that the width of 
sheet steel should not exceed 48 inches. 
Consequently this restriction applied 
to instrument panels made of steel. The 
original width was used in its entirety 
and angle bracings were made for sup- 
port of the sheet. Thus the first attempt 
at standardization was with 48-inch 
panels. This type of panel construction 
was costly and proved unjustified. After 
extensive study, a 44-inch standard was 
adopted by the duPont Company. 

An investigation was conducted on 
the most commonly used instruments 
in the chemical field, and it was found 





Fig. 2. Example of an early panel. 
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that two of the largest instruments 
could be placed side by side on a 44- 
inch-wide panel. This width aliowed a 
2-inch flange to be bent without the 
necessity for adding anything to the 
original 48-inch sheet received from 
the mill. On the other hand, to increase 
the panel width from 44 to 48 inches 
obviously does not permit the addition 
of another instrument. Secondly, to 
use the 48-inch sheet as a panel width 
requires a mounting frame and thus in- 
creases the cost of material and labor. 
On the basis of this reasoning, the 44- 
inch width was selected as a standard 
for the ‘conventional type of panel. 


given to standardization was that of 
height. A study was made on various 


types of design in use at the time. These 
designs had good and bad features, but 
none seemed to meet all the require- 


ments. It was determined that the opti- 


mum vision line was 5 ft. 3 in. from the 


ground. Using this as a starting point, 


the lower instrument-chart centerline 
was found to be 8 feet. This dimension 
was determined from (1) the size of 
the instrument in use at ‘the time and 
(2) the average height of the line of 
vision of a normal person. Also, this 


height allows the mounting of two of 


the largest instruments vertically with 


tity of instruments. On a panel which 
has a width of 44 in. and a height 
of 7 ft. 6 in., it is possible to install four 
major instruments, two above each 
other, with the remainder of the Panel 
at the top available for the installation 
of at least two rows of gages or visual 
alarms. The parallax factor was cop. 
sidered and it was found that with the 
heights of the chart lines as given above, 
it was possible to minimize parallax. 
The height of 7 ft. 6 in. has taken into 
consideration situations where a panel 
must be mounted on a curb. The height 
of the curb was determined to be ap- 
proximately 6 inches. Consequently the 
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Fig. 3. Gage-board panel-blank. 


Third—and this will astonish a few 
readers—it was found that approxi- 
mately 10 percent more instrumentation 
could be installed on a multiple-panel 
installation using 44-inch panels than 
on one using 48-inch panels. This is be- 
cause more 44-inch panels than 48-inch 
panels can be installed in a control room 
of a given size. This results in an in- 
crease in the number of instruments 
mounted, considerable savings in con- 
trol-room cost, and no sacrifice in the 
proper installation of instruments. On 
the basis of the facts cited, the 44-inch 
width was selected as a standard for 
conventional flat panels. 

Height.—The next consideration 
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space between them for accessory equip- 
ment. The heights 5 ft. 3 in. and 8 ft. 
are now being used successfully as 
chart-center mounting-lines. They pro- 
vide the basis for determining the over- 
all height of the panel. 

Over-all height.—The over-all height 
of the panel must (1) conform to stand- 
ard practices, (2) be economical, and 
(3) take into consideration the parallax 
factor without wasting panel space. 
This problem was studied by the duPont 
Development Group. An over-all height 
of 7 ft. 6 in. was calculated for the 
panel. This height was the highest that 
could be built economically and allow 
for the installation of the largest quan- 


Fig. 4. Panel-wing details. 


over-all height from the floor when the 
panel is mounted is on a 6-in. curb is 8 
ft. In summary, the standard flat panel 
has a width of 44 in. and a height of 7 
ft. 6 in. The side flanges are 2 inches 
wide, the top mounting flange is 4 
inches, and the bottom flange is 5 inches 
wide (See Fig. 3). 

Single panel.—The 44-inch width is, 
of course, for the installation of two 
instruments side by side. If only one in- 
strument.is to be mounted, it was agreed 
that a single-type panel should have all 
the construction details of the double 
panel but be 22 inches wide. This allows 
replacement of one double panel with 
two singles, or vice versa. This arange- 
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ment has proved practical and economi- 


All panels of the conventional type 
are not either 22 or 44 inches in width. 
These standards have been in use only 
since 1947, and a considerable number 
of panels were built prior to that date. 
In some situations, space limitations and 
eonomic factors have required that 
panel widths be increased. However, the 
construction details have not been al- 
tered in most applications. No stand- 
ard is of any value if it is not flexible. 

The standards for the conventional 
flat panel were derived in 1947. Since 
that time considerable progress has been 
made in panel design. Panel design has 
kept pace with instrument design. The 
flat conventional panel is not obsolete 
and probably never will be, but consider- 
able changes have been made in its de- 
sign to meet new process and instrument 


designs. 


normal operating height for an operator 
who was standing. The shelf was made 
on an angle that gives maximum vision 
without protruding in the rear far 
enough to conflict with the upper or 
lower instruments. It was determined 
that optimum arrangement of this shelf 
is an angle of 45 degrees with a height 
and depth of 12 inches. This leaves 3 ft. 
6 in. for the top section (Fig. 5). This 
arrangement is satisfactory for specific 
installations. 

Care must be exercised in placing in- 
struments on the shelf-type panel. Criti- 
cal instruments should be placed on the 
top-section panel for visual reasons. 
Auxiliary equipment, such as automatic 
to manuals, remote loaders, pertinent 
electrical switches, etc., should be in- 
stalled on the shelf. The equipment on 
the shelf generally is operated manually 
by the operator and should be in the 
most accessible place. Extreme caution 





Fig. 5. Panel-board installation using 


STANDARD SHELF PANEL 


The use of more centralized control 
rooms, and the utilization of these rooms 
more efficiently, meant more instrumen- 
tation and accessories. As these addi- 
tions were mounted on panel boards, it 
was found that the flat conventional 
panel was gradually proving inadequate. 
The instrument engineer was thus 
forced to look for better designs in 
panels. The outcome of this was the 
development of the standard shelf 
panel. 

The standard specifications for the 
conventional flat panel were retained 
where practical, but a number of al- 
terations had to be made to meet new 
requirements. The height of 7 ft. 6 in. 
was retained because this does not entail 
problems in fabrication and allows the 
use of conventional flat panels alongside 
the shelf type, as in Fig. 4. The normal 
vision line was retained for the same 
reason. 

The panel height of 7 ft. 6 in. was 
divided into three sections—bottom, 
shelf, and top. The first shelf panel de- 
veloped proved practical with the excep- 
tion that the shelf was too high. This 
shelf was approximately 40 inches from 
the floor and inconvenienced the opera- 
tor. Therefore, a panel was fabricated 
which had a bottom section 3 feet high. 
This made the shelf at approximately 


standard flat panels and shelf panels. 


must be used to prevent this equipment 
from being accidentally operated by 
someone leaning or touching the shelf 
section of the panel. Instruments used 
mainly for recording generally are lo- 
cated on the bottom section. 

The shelf-type panel lends itself to 
graphic interlock layout, both pneumatic 
and electrical. The graphic or flow inter- 
lock diagram can be mounted on the top 
section, and the lighting and alarm 
panels can be mounted in their respec- 
tive positions on the flow diagram. This 
is in line with graphic-panel design re- 
cently developed. The shelf can be util- 
ized mainly for manual operating 
switches and the lower section can be 
devoted primarily to recorders, as 
shown in Fig. 1. 

The space above the upper instru- 
ment level of the panel board can be oc- 
cupied by indicating instruments that 
do not require manipulation. This extra 
space can be used also for alarms. 


GRAPHIC PANEL 


The most controversial design in 
panels today is that of the graphic 
panel. This panel does not lend itself 
to standardization, but since its concep- 
tion in 1947 by duPont, considerable ef- 
fort has been expended to standardize it. 
Although this effort has resulted in some 


standardization, much work is yet to be 
done. 

There are two schools of thought on 
the graphic panel. The first is exempli- 
fied by a problem presented to the writer 
at a Design meeting in 1947. The oper- 
ating personnel for a specific process 
were to be hired on the site and, conse- 
quently, would not be familiar with the 
process. It was decided to bring the 
process to the operator. When this ap- 
proach was presented to a leading 
manufacturer, one engineer and a de- 
signer were assigned to work with the 
writer. The ultimate result was the fore- 





Fig. 6. Side view of standard shelf panel. 


runner and example for the much publi- 
cized Rock Island graphic panel (Fig. 
6). 

The second school of thought arose 
with the installation and operation of 
the aforementioned panel. This panel 
was considered confusing in that it tried 
to show all the operational equipment 
along with the attendant controls. The 
result has been to show only major 
operational equipment with its controls 
and to disregard elevations, etc. (Fig. 
7). These two schools of thought have 
made it rather difficult to standardize 
on graphic panels to any extent. How- 
ever, the standardization program has 
made some progress on graphics—for 
example, variable standards, process 
equipment standards, and process line 
standards. 

To what extent can this standardiza- 
tion be carried? There is no limitation 
to the extent of standardization if prej- 
udice can be overcome and replaced with 
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logical thinking. The following ideas 
have been advocated: 

(1) All storage tanks should be 
mounted on a straight line at the base 
of the graphic panel. This would facili- 
tate the wiring of level alarms and pip- 
ing to the Panalarm. 

(2) All feed-pump symbols should be 
shown directly above the storage tanks 
in a straight line with the associated 
tank. 

(3) All major operational equipment 
such as stills, furnaces, vaporizers, etc., 
should be located in the center of the 





Fig. 7. Graphic-panel installation. 


panels with appropriate auxiliary equip- 
ment located in their approximate ele- 
vation. 

This arrangement would allow the 
graphic section of the panel to be in- 
stalled in the center part of the panel, 
with recordings and other necessary 
operating equipment located at the base 
of the panel board. 


FINISHES 


The problem of finishes was referred 
to the department best qualified to solve 
it. The Finishes Division of duPont con- 
ducted a survey in conjunction with 
their Color Conditioning Program and 
recommended the use of a light shade of 
blue, grey, or green. 

The Electrical Group then was asked 
to study the three colors recom- 
mended in conjunction with their study 
of panel lighting. The well-known du- 
Pont green was selected because of its 
natural appearance under fluorescent 
lighting. 

The next question was whether to use 
Dulex or Duco finish. Two prerequisites 
were set down for the finish. First, the 
panel paint should be capable of being 
retouched without much trouble. Second, 
the paint should dry quickly. The re- 
sults of these two prerequisites led to 
the selection of Duco. The choice of 
green Duco finish as the standard finish 
for the panel was then turned back to 
the Finishes Division, which wrote up a 
complete specification for this finish. 
These specifications created some prob- 
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lems with the fabricator, but are now 
considered adequate and practical. Other 
manufacturers also are using this 
finish. 


AUXILIARY BRACES, WINGS, 
AND APPENDAGES 


The panel thickness was considered 
carefully. The ultimate objective in 
panel design is to get the most economi- 
cal panel suitable for the purpose. Based 
on this objective, the best panel thick- 
ness was determined to be % inch. This 
thickness was based on the fact that 
considerable strength is required after 
numerous cutouts are made for instru- 
ments. Secondly, the use of the %4-inch 
panel has eliminated the extra bracing 
that would otherwise be required for 
strength. The elimination of extra brac- 
ing has proved to be economical also 
with respect to the piping and wiring 
of the standard panel. 

When cutouts are numerous, the back 
of the panel is crowded. In some cases 
the panels are so crowded that auxiliary 
control equipment cannot be installed on 
the back of the panel. This condition 
has required use of WINGS. These wings 
are attached to the side mounting 


3. Each instrument is wired for jp. 
dependent shutdown. 


The first item is important for safety, 
The panel is usually the responsibility of 
the Instrument Department and no jn. 
strument mechanic is considered quali. 
fied to handle voltages higher than 110 
volts. Secondly, the wiring is simplified 
by not using higher voltages. 

The second item was added to the 
general specifications after some rather 
expensive shutdowns were experienced 
because of electrical failures. Separate 
power supplies are justified on the basis 
that failure of one panel does not affect 
other panels. Secondly, the trouble can 
be found and remedied more easily if 
only one panel is out of service at a 
time. 

The third item is self-explanatory 
because each instrument must be dis- 
connected for removal from the panel. 
The safety factor enters again because 
no mechanic should work on “hot’’ lines, 
Also, savings on charts are realized 
because the instrument can be removed 
from service. In regards to item 3, it 
has been found practical to install a 
fusing plug (now being more or less 
standardized in the duPont Company). 





























Fg. 8. Simplified graphic-panel installation. 


flanges of the panels and serve as auxili- 
ary panel space for mounting alarm 
switches, blind controllers, Standatrols, 
etc. The design of these panels is com- 
paratively simple and the construction 
is shown in Fig. 8. 


WIRING 


The wiring of any panel depends on 
the instruments on the panel and the 
operating conditions. Several things 
common to all panels are listed as fol- 
lows: 

1. No power supply is greater than 
110 volts. d 

2. Each panel has its own power 
supply. 


Fuse plug.—The fuse plug is a twist- 
lock type of plug which is attached to 
every panel instrument requiring elec- 
trical service. The plug contains a fuse, 
which precludes the possibility of put- 
ting an entire panel out of service be- 
cause of failure of the electrical sys- 
tem of an instrument. Use of the fuse 
plug permits a common power supply 
to be used for the entire control room. 
The fuse plug protects the common 
power supply from instrument failure. 
Consideration is now being given to the 
use of this type of a plug as a standard 
on all panel boards installed in the 
duPont Company. (Fig. 9). 

Where interconnected wiring is essen- 
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Fig. 9. Rear view of a standardized installation. 


tial, such as where one actuator is on 
one panel and another unit of the same 
system is on another panel, an electrical 
safety interlock system should be used. 
It is not possible to standardize such 
systems because the chemical industry 
does not duplicate its processes and 
instrumentation. Therefore, specifica- 
tions vary with each type of design. 


PIPING 


Although the methods of piping a 
panel depend on the equipment being 
used, considerable uniformity can be 
made. Some standardization has been 
accomplished and the result has elimi- 
nated much confusion. For example, 
the air supply on each panel is con- 
sidered as a separate unit and has an 
independent air supply with its own 
isolating valve. This permits the panel 
to be out of service without affecting 
the supply to the other panels. The in- 





Fig. 10. Rear view of a standardized installa- 
tion showing fuse plugs. 


dividual supply to each instrument also 
has an isolating valve to facilitate re- 
moval of a single instrument from serv- 
ice. As the main air-supply header to 
all panels has full compressor pres- 
sure on it, the pressure must be re- 
duced before being used by the instru- 
ments. A %-inch or a %-inch reducing 
valve can handle all the users on one 
panel. Unfortunately, however, all 
manufacturers do not use the same 
air-supply pressure requirements. 
Wherever possible, several instru- 
ments are supplied from one air re- 
ducer, and independent supply lines 
branch off after the reducer. The instru- 
ment isolating valve is located on these 
independent instrument supply lines. 
Where the instrument cannot be re- 


| 
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Fig. 11. Rear view of a standardized installation showing tray at top of panel. 


moved from service without seriously 
affecting the process, two air reducers 
are used in parallel. This permits one 
reducer to be repaired without putting 
the critical instrument out of service. 
It is now common.to have one air re- 
ducer of an exeeptionally good make 
control the main air-supply system to 
a control room. This reducer has an- 
other in parallel in case of failure of 
the first. Economically, this has pro- 
duced savings. 

The loading pressure line from the 
instruments generally is of uniform 
size, and standardization from the in- 
strument to the terminal rack may vary 
with the location of the actuated ele- 
ment. These lines can terminate at 
either the base or the top of the panel. 
If termination is at the base, an angle- 
iron support is attached to the panel for 
mounting all the terminals in an orderly 
fashion. This bracket is used also for 
mounting the nameplates of the actu- 
ated elements. All tubing from these 
elements is brought up through a sleeve 
or trough through the floor and con- 
nected to the proper terminal. This 
not only eliminates the possibility of 
error or confusion during construction, 
but also facilitates maintenance. Some- 
times the sleeve or trough is attached 
to the panel as a permanent fixture. 
For lines which terminate at the top of 
the panel, the same procedure is fol- 
lowed but, instead of a sleeve or trough, 
a tray is attached permanently to the 
top of the panel (Fig. 11). This tray is 
made of 16-gage steel with a 38-inch 
back flange. When all panels are bolted 
together, the trays form a runway for 
supported tubing. The tubing is run in 
the trays and then branched off to its 
proper connection. This facilitates the 
running of tubing from the proeess to 
the panels in the same manner as for 
the lower terminal block. 

The transmission lines from the vari- 
able are run in the same manner as the 
loading pressure lines. The only excep- 
tion is that the same bracket that holds 
the terminals is utilized for supporting 
T valves so that test pressures can be 
applied to the receiving instrument 
without removing the instrument from 
the panel. 


The most common type of tubing 
used is copper. In applications where 
copper cannot withstand the corrosive 
atmosphere in which the panels are 
located, the panels have been fabricated 
from aluminum, and the tubing is poly- 
thene-covered, polythene, rubber-cov- 
ered, or stainless steel. The use of these 
materials increases the cost of panel 
owing to cost of material involved, but 
the main cost increase is in labor. 

The decision as to which type of 
panel is the best for any job depends 
on the process and the economics of 
the job. Each type has its place in the 
instrument field. The field of panel 
design has barely been scratched, and 
further study should be made to evalu- 
ate panel design and the savings real- 
ized. Where there is standardization, 
there are savings. 
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uses a pneumatic rotary motor, 





phragm, springless diaphragm, and springless piston valve 
operators shows the advantages of a new positioner which 


spring-dia- 








uct which can be effected by proper use of instru- 

mentation have stimulated the use of industrial instru- 
ments, control valves, and other automatic control 
equipment. The horizons of the instrument engineer have 
broadened and new, improved, and more versatile instru- 
ments and control devices are required to satisfy an 
expanding range of applications. This is particularly appar- 
ent in the field of pneumatic control, specifically in the 
field of pneumatic operators for control service. 


Stem in money and labor, and the improved prod- 


PERFORMANCE CHARACTERISTICS 


Every pneumatic controller requires a control device to 
form a control system, and, generally speaking, the per- 
formance of the controller can be no better than the per- 
formance of the control device. Such control devices take 
many forms; the most common are the throttling control 
valve, the damper, and the louver. The control element 
must be positioned by means of a suitable pneumatic oper- 
ator with performance characteristics matching those of 
the controller. These performance characteristics include 
sensitivity, stability, and accuracy, and also the ability to 
cope with a wide range of force requirements, stem travels, 
and speeds of response. 

Power is the most important single factor in operator 
design. To combine a maximum of power and a minimum of 
cost with precise positioning and accuracy is a challenge. 
Since power is the product of force times speed, the three 
factors of force, travel, and speed must be considered con- 
currently. Because of the wide range of power require- 
ments, there can be no “universal” motor operator. Force 
requirements vary from a few ounces up to thousands of 
pounds. Travels vary from a few thousandths of an inch up 
to 60 inches or more. Rates of stem travel can be anything 
up to a foot a second or even faster. Therefore, the proper 
operator can be selected only after due consideration to all 
these factors. 

The spring and diaphragm operator, with its simplicity, 
ruggedness and low cost, is one of the earliest types of 
pneumatic power operator. In fact, the spring-and-dia- 
phragm-operated control valve antedates the pilot-operated 
throttling controller by virtue of its usage with “on-off” 





*Presented by R. B. Werey, Pres., Conoflow Corp., before the Sixth 
Annual Symposium on “Instrumentation for the Process Industries,” 
Sept. 10-14, 1951, at Houston, Tex. 
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controllers. It has, in a measure, been largely responsible 
for the almost universal acceptance of the pneumatic type 
of control instrument as one of the simplest and cheapest 
methods of control. 

Advances in control technology and controller application 
have, however, imposed demands for more powerful and 
more versatile operators. Long stroke has been provided by 
new developments in piston and cylinder types of operators. 
Cylinders also provide a means of obtaining greater thrusts 
by use of higher air pressures or by pneumatic-hydraulic 
combinations in which the primary position indication is 
pneumatic while the piston-operating medium is hydraulic. 


FORCE CHARACTERISTICS OF MOTOR OPERATORS 


The ideal performance characteristics of a proportional 
position operator require that it establish and maintain 
any given position within its operating range within plus 
or minus one half of one percent or less, regardless of the 
magnitude of load changes. Although this requirement may 
not seem rigorous in theory, it is often difficult to accomplish 
in practice, especially with the simpler types of operators. 

The positioning of valves and other control elements in- 
volves operating against a number of forces in order to ob- 
tain a predetermined and exact position of the control ele- 
ment. These forces may be described as (1) “pressure” 
load, (2) “weight” load, (3) “inertia” load, (4) “viscous 
friction” load, and (5) “static friction” load. 

A “pressure” load exists in all single-seated valves of the 
globe type and in butterfly valves operating at high pres- 
sure-differentials. This force is due to the pressure differ- 
ential acting against the effective area of the restricting 
plug or vane. It is usually, but not always, unidirectional 
—that is, it acts in only one direction. Occasionally, the 
force reverses its direction at wide openings because the 
downstream dynamic pressure of the fluid becomes less 
than the upstream static pressure. The magnitude of the 
“pressure” load depends on the fluid pressures at the valve 
and on the effective area of the flow restricting device. 


Thus, 

: F, = K,A(A4P), (1) 
where .F’, = pressure force in lbs., K, = dimensionless ¢o- 
efficient, A = area of flow-restricting device, and P = pres- 
sure differential across flow-restricting device 

The “pressure” load, therefore, varies as the area of the 
valve plug and the magnitude of the pressure differential. 
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This brings into focus one of the most serious difficulties in 

itioning against “pressure” loads, namely, the variations 
in pressure differential. The pressure differential across 
a valve is rarely constant inasmuch as it fluctuates with 
fow. This imposes a fluctuating load on.the motor operator. 

“Weight” load exists in large valves and dampers where 
the unbalanced weight of moving parts must be supported 
by the motor-operator. This force is always unidirectional 
because it is established by gravitational force. The magni- 
tude of the “weight” force is nearly always constant with 
time. Therefore, 

wo — W, (2) 

where F',, = weight force in lbs., and W = weight of moving 
parts supported by the motor. 
Obviously, the weight load must include the unbalanced 
weight of the moving parts of the motor operator. 

“Inertia” load is encountered where the mass of moving 
parts is large and where the required rate of repositioning 
is high. This force arises from the acceleration and decelera- 
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Fig. 1. 
diaphragm motor. 


cient magnitude to be of any consequence. A one-inch single- 
seated control valve causes a “pressure” load on a motor 
operator by virtue of the pressure differential across the 
valve plug. The “weight” load is negligible because the 
weight of moving parts is small. A “viscous friction” load 
exists at the packing gland and, with a tight but well- 
lubricated packing, this may be high. The “static friction” 
load at the packing gland may be large or small depending 
on the type of packing and the amount of lubrication. 

A large butterfly valve has a rotary stem motion and 
the various forces are designated as “torques.” The “pres- 
sure” torque may be relatively large because of the action 
of the dynamic pressure against the vane (aerodynamic 
effect). The “weight” torque is small because the vane 
is nearly balanced. The “inertia” torque can be large if 
the rate of repositioning is high. The “viscous friction” 
is moderately small when the packing on the vane shaft 
is not too tight. The “static friction” may be appreciable 
because the full weight of the vane rests on the bearings. 

These examples illustrate that the five characteristic 
forces exist in varying degree in every application. 


SPRING-DIAPHRAGM AND SPRING-PISTON MoOToRS 


The spring and diaphragm motor is used widely for po- 
sitioning valves, dampers, louvers, and other control de- 
vices. As shown:in Fig. 1, it consists of a diaphragm 
clamped around the periphery in a suitable housing, with 
air pressure applied to one side. A spring opposes the mo- 
tion of the diaphragm and is designed with a preload; 
that is, the spring exerts an upward force even when the 
displacement is zero. The principle of operation is the 
same if the diaphragm is replaced by a piston. 

The basic calibration of the spring-diaphragm or spring- 
piston motor is given by: 





sible 
type PA = KS; (6) 
apest where P, = pressure range in psi., A = effective area of 
Fig. 2. Diaphragm motor with positioner. diaphragm or piston in sq. in., K = modulus of spring in 
ation Ibs. per in., and S = stroke of motor stem in inches. 
and tion of the moving parts, according to the simple form of When operating a spring and diaphragm motor with 
d by Newton’s Law: either a “pressure” load or a “weight” load, the maximum 
tors. F,= (W/g)a = (W/g) d?x/dt?, (3) downward thrust must be limited to the preload of the 
rusts where F'; = inertia force in lbs., g = acceleration due to spring because otherwise full up-stroke could not be at- 
aulic gravity in ft./sec.2, and a=acceleration in ft./sec.? tained. Likewise, the maximum upward thrust is limited 
n 18 “Inertia” load always acts in the direction of acceleration to the over-range pressure because otherwise full. down- 


stroke could not be obtained. The motor operating range 
is usually adjusted so that the spring preload is equal to 
the over-range load. Thus the motor range for a 16-psi. 
air supply may be 1 to 15 psi., 2 to 14 psi., 3 to 13 psi., and 


lic. and thus is not unidirectional. “Inertia” force is always 
large when the weight and acceleration are large, but the 
reverse is not necessarily true because it is often possible 


onal to counterbalance a weight load. ; 

tain “Viscous friction” load may be caused by fluid damping so on. Then the maximum pressure load and maximum 
plus (as in a dashpot) or by well-lubricated surfaces (as in weight load, neglecting the weight of moving parts, is given 
the bearings or packing glands). The dashpot establishes a re- by: 

may sisting force proportional to velocity: Fi =F, =P,A, (7) 
lish F,, = b(dx/dt)", (4) where P, = initial load in psig. 


Be where F',, = damping force in lbs., b = damping coefficient The maximum pressure output of most industrial pneumatic 


in lbs. sec.” ft.-", and dx/dt = velocity in ft./sec. 

Generally, it is assumed that the resisting force is propor- 
tional to the first power of velocity, so that n = 1 in equa- 
tion 4. Viscous damping exists at well-lubricated surfaces 
moving over one another. For example, in the packing gland 
of a valve stem, the viscous damping force may amount to 
several hundred pounds for a velocity of one foot per sec- 
ond, whereas the static friction may be negligible. Viscous- 
friction load is a variable depending on the area of surfaces, 


controllers (P,) is about 16 psig., although there is a trend 
to a 20-psig. maximum operating pressure. 

The diaphragm motor is thus able to handle only moder- 
ate “pressure” and “weight” loads. Diaphragm areas can- 
not be increased much beyond 200 sq. in. without the motor 
becoming unwieldy in physical size. Therefore, the spring 
and diaphragm motor is limited to “pressure” and “weight” 
loads less than 300-400 Ibs., even in large sizes. 

The most serious difficulty encountered in spring and 


ing their smoothness, and the size of packing glands. Viscous- diaiobitintan dankace wlan Grins dian tubibeade’. Seen. 
- opera ge ecg oppose the velocity and thus may act in renin If the accuracy of cacaine is to “be within 
the “Static friction” load exists at contact surfaces up to the ae —— Mi us ky cle saa then 
less point of relative motion between the two surfaces, and is » Bi z 
the proportional to the normal force between the surfaces. The : AF p = PA/200. ' (8) 
lve “static friction” force is given by: For a motor with a diaphragm area of 200 sq. in. and a 
ice. F,= uN, (5) 12-psi. operating range, the “pressure” load should not 
where F', = friction force in lbs., u = coefficient of static change more than about 12 lbs. from a given value. 
(1) friction, and N = normal force at surfaces in lbs. When operating with an “inertia” load, the diaphragm 
co- Static friction force always opposes impending motion of motor becomes a mechanical oscillating system consisting 
es- the two surfaces and therefore acts in either direction on of a spring and a mass with small damping. The period of 
a motor operator stem. oscillation of a diaphragm motor with a 400-lb. weight of 
the All five types of forces co-exist in any motor operator moving parts and a 3-inch stroke is about 0.3 second. It 
al. application, although certain of them may not be of suffi- is possible that resonance difficulties may be encountered 
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in large spring-diaphragm motors and spring-piston motors 
with large inertia loads. 

For operation with “viscous-friction” ‘load, it is neces- 
sary to analyze the equation of motion: 


(W/g) (d*x/dt*?) + b(dx/dt) + Kx =0, (9) 


where x =stem position in ft., b = viscous friction co- 
efficient in lbs. sec./ft., and k = spring modulus in lbs. per 
ft. This is the common equation of damped vibration; it 
possesses three typical transient solutions: (1) Oscillatory 
when gb2<4KW, (2) critically damped when gb? = 4KW, 
and (3) overdamped when gb2>4KW. The maximum value 
of the viscous-friction load coefficient (b) can be determined 
from limitations given by the desired speed of response of 
the operator. 

Under most operating conditions the motor response is 
approximately critically damped or slightly oscillatory. The 
lag of the motor response in seconds is given approximately 
by: 


T =2W/gb. (10) 
The maximum viscous friction load is therefore given by: 
b= 2P,A/gT, (11) 


where T is the largest allowable lag in seconds. Thus, for 
a motor with an “inertia” load of 400 lbs. and a lag of 
10 seconds, the viscous friction load should be less then 
about 2.5 Ibs. per ft.-per-sec. velocity. 

When operating with a “static-friction” load, it is neces- 
sary that the motor stem move with a change in applied 
pressure. As it is desired that the motor respond to an 
applied pressure change of at least plus or minus one half of 


one percent, then 
F, = P,A/200. (12) 


The maximum friction load is given by the same relation 
as that for maximum change in “pressure” load (equation 
8). 

This analysis shows that the positioning ability of a 
spring-diaphragm operator is limited by the loads against 
which it may operate. It is particularly poor in operation 
under changing “pressure” loads and under “static friction” 
loads. In addition, it is generally limited to travels of less 
than three inches because of difficulties in the design and 
manufacture of a diaphragm for long travel. 

The use of a positioning relay improves the usefulness 
of any spring-diaphragm motor. A positioner (Fig. 2) is 
a pneumatic relay which places any air pressure on a 
pneumatic motor (up to the limit of the supply pressure) 
in order to obtain a motor stem position corresponding to 
the output pressure of the controller. It is a pneumatic 
servo device. Although the positioner does not increase the 
allowable “pressure” or “weight” load when used with a 
spring and diaphragm motor, it is effective against changing 
“pressure” loads because it can automatically counteract 
changing loads and maintain a fixed motor position. A 
positioner greatly improves operation against viscous fric- 
tion and static friction loads because of the amplifying 
actions of the positioner pilot. This amplification action 
can be as high as 50 or 75 to 1. 


SPRINGLESS Motors 


For operation with large “pressure” or “inertia” loads, 
the springless motor has all the advantages of the spring 
motor with positioning relay and, in addition, can handle 
much larger weight and pressure forces. The springless dia- 
phragm motor consists of a diaphragm rigidly clamped be- 
tween two pressure housings, a positioning relay controlling 
the pressure on one side of the diaphragm, and a pressure 
regulator maintaining a fixed but adjustable pressure on 
the other side. The principle is illustrated in Fig. 3. A 
springless piston motor is shown in Fig. 3,B. 

In a springless motor, the “pressure” or “weight” load 
of a unidirectional type is limited only by the maximum 
pressure that can be applied to the diaphragm or piston. 
For example, suppose the downward force on the dia- 
phragm were equivalent to one half the maximum pressure 
output of the positioner. The underside loading can then 
be set to one haif the maximum pressure output of the po- 
sitioner. For maximum upward force, the underside loading 
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is set to a small minimum, such as 1 psi. The maximum 
“pressure” or “weight” load (acting downward) is then 

F, =F, SP,A/2, (18) 
where P, = supply pressure in psi. 

For changing “pressure” loads, the springless motor has 
a further advantage. The “pressure” load may drop nearly 
to zero, or may rise almost to the maximum (P,A) and the 
positioner is still able to control stem position adequately, 
Therefore, 

AF, S P,A/2. (14) 
When used with viscous friction loads and static friction 
loads, the springless motor is equal to or better than the 
spring and diaphragm motor with positioner. 

Although the springless pneumatic motor can handle 
large “weight” loads, difficulties may be encountered with 
“inertia” load. For example, a springless motor with a dia- 
phragm area of 100 sq. in. and a 30-psi. air supply can theo- 
retically handle 1500 lbs. of “weight” load. But if this were 
tried, the “inertia” of the load might cause the motor 
operator to oscillate if rates of repositioning were high 
and if viscous damping were small. An analysis of this 
situation is beyond the scope of this article, but suffice to 
say that springless motors of either the diaphragm or piston 
type are limited to “inertia” loads less than the correspond- 
ing theoretical “weight” load. No general rule can be given 
as to maximum inertia load inasmuch as the dynamic oper- 
ation depends largely on the design of the positioner pilot 
and the magnitude of viscous and static friction. 

Fig. 4 shows a springless piston operator. Piston oper- 
ators permit the use of operating air pressures up to 100 
psi., whereas the maximum pressure in diaphragm types 
is limited to approximately 50 psi. by virtue of diaphragm- 
strength limitations. 

Conventional cylinders, such as used in the machine-tool 
industry, are unsatisfactory for use in proportional po- 
sitioning operators, primarily because of the excessive 
friction associated with leather-cup-type packings. Sealing 
is accomplished by means of special graphite-impregnated 
“O” rings sliding on a highly polished cylinder wall. Such 
devices provide larger forces and longer travels in a more 
compact form than the equivalent diaphragm operator; 
this lends itself to simpler and more versatile mounting 
arrangements. 

PNEUMATIC RoTARY Motors 


The use of a positioning device involving a combination 
of rotary pneumatic driving motor, gear train, and position- 
ing relay is a relatively new commercial development in the 
field of pneumatic operators. Such a device is illustrated 
in Fig. 5. A rotary pneumatic motor drives a threaded 
screw stem through a gear train and provides the linear 
motion necessary for operating large valves and dampers. 
The positioning relay determines stem position by supply- 
ing air at 80 to 100 psi. to either the forward or reverse 
parts of the driving motor. 

When operating under “pressure” or “weight” loads, the 
maximum load for this operator is limited only by the avail- 
able horsepower of the driving motor and the structural 
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Fig. 3. Springless motors. A, springless diaphragm motor; B, springless 
piston motor. 





event ¢ 
tinuous 
to prov 
or long 
withou 


Prop 
positio. 
loading 
acteris 
to con 
frictio1 
operat 
stabilit 

The 
extrem 
ing “p 
this ty 
sitionin 

The 
is an i 
in tha 
travels 

The 
dling | 





aXimum 
is then, 
(18) 


tor has 
) Nearly 
and the 
juately, 


(14) 
friction 
1an the 


handle 
d with 
a dia- 
n theo- 
is were 
motor 
e high 
of this 
ffice to 
piston 
spond- 
. given 
° oper- 
r pilot 


oper- 
to 100 

types 
ragm- 


1e-tool 
al po- 
essive 
ealing 
mated 

Such 

more 
rator; 
inting 


1ation 
‘ition- 
in the 
rated 
eaded 
inear 
pers. 
pply- 
verse 


, the 
wail- 
tural 


MENT 








strength of the gear train. Thus, the maximum operating 
load is given by, 

Fp=F, 3 (HP) x 550 x 12 xt x E/S, (15) 
where HP = horsepower rating of motor, ¢ = time for full 
stroke in seconds, S = stroke of motor stem in inches, and 
f =gear-train efficiency (approx. 0.4). The maximum load 
that can be handled at any speed is, of course, limited by 
the stalling torque of the motor. 

When operating with an “inertia” load this system is 
unusually stable because of the large amount of viscous 
damping in the gear train, the positive self-locking screw 
stem and the fact that inertia in the operator itself is small. 

When operating with a “viscous friction” load the maxi- 
mum load is limited by the desired speed of travel. Thus, 

bs (HP) x 550 x 144 x E x T2/S. (16) 

When operating with a “static friction” load the maxi- 
mum load is limited only by the stalling torque of the motor. 

The rotary pneumatic motor has advantages other than 
its ability to handle large load. For example, with its self- 
locking gear train, the motor remains in its last position in 
event of air failure. This feature is often desirable in con- 
tinuous process industries. Another feature is the ability 
to provide almost unlimited linear stem travel, either short 
or long, without any sacrifice in sensitivity or stability, and 
without materially increasing physical size. 


SUMMARY 


Proper design of a pneumatic operator for proportional 
position control requires careful consideration of the force 
loading imposed by the control element. The power char- 
acteristics of force, time, and speed must be adequate 
to combat the “pressure,” “weight,” “inertia,” viscous 
friction, and static friction forces in order that the motor 
operator will possess good performance as to sensitivity, 
stability, and accuracy. 

The ordinary spring-diaphragm pneumatic operator is 
extremely limited when employed under conditions of chang- 
ing “pressure” load or static friction load. Operation of 
this type of motor can be improved by the use of a po- 
sitioning relay. 

The springless motor of the diaphragm or piston type 
is an important improvement over spring-diaphragm motors 
in that it provides for greater “pressure” loads, longer 
travels, and improved stability and sensitivity. 

The rotary pneumatic motor approaches the ideal in han- 
dling heavy loads of all kinds. With its self-locking gear 


ors: 


train it becomes an extremely stable operator—unaffected by 
sudden variations in stem loads and line pressures. It can 
handle long stem travels as easily as short travels without 
appreciable increase in physical size. 


DISCUSSION 


Dr. J. D. Lindsay: What about the air consumption of the 
gear-driven rotary-type pneumatic positioning mechanism? 

R. B. Werey: Air consumption on this unit is a function 
of the nature of the control job—it depends on the frequency 
and magnitude of the loading changes. On the average 
heavy-duty job, the driving motor will be operating only a 
small percentage of the time, possibly somewhere between 
8 to 20 percent of the time; the air consumption will, of 
course, be reduced proportionately. We normally calculate 
the air consumption for the smaller units (capable of han- 
dling thrusts up to 10,000 lbs.) at anywheres from 3 to 8 
CFM. 

G. Grespp: Is there any advantage to the use of a so- 
called reversing relay instead of a cushion loading relay in 
the operation of these pistons? 

Werey: The value of a reversing relay instead of a simple 
cushion loading relay with this type of piston is questionable 
except when the device is used to position purely frictional 
loads of considerable magnitude. When one examines crit- 
ically the nature of the average control job, he sees that only 
a small percentage of them involve purely frictional loads. 
For the most part, they are unidirectional, such as encoun- 
tered in the positioning of single-seated globe valves, 
Saunders patent diaphragm valves, and even double-ported 
valves. For such applications, the cushion loading relay 
makes a more stable device without any sacrifice in power 
or speed. 

L. W. Parten: Are there any assemblies of valves which 
can be classified as one hundred percent friction loads? 

Werey: Yes, one of the best examples is the so-called 
paper stock valve, such as made by the Crane Co. and others. 
These valves have extraordinarily large glands and are of 
the gate-valve type of construction. 

Scanner: Have you any figures comparing the time to 
stroke a piston as compared to diaphragm motors? 

Werey: Yes, there are several factors which make the 
piston-type operator much faster than the average dia- 
phragm motor. For one thing, pistons can use higher air 
pressures and, therefore, reduce the net volume requirements 

Continued on page 1490 
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Fig. 5. Components of ‘‘rotomotor” pneumatic rotary motor. 


Fig. 4. A springless piston operator for throttling control serv- 
ice on paper stock valve. Stem travel is up to ten inches. 
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Application of Dielectric Measurement 


to Continuous Processes 


By WILFRED H. HOWE, Chief Engineer, 
The Foxboro Company, Foxboro, Mass. 


Measurements on continuous industrial process- 
es are becoming more important daily. Capaci- 
tance-measurement techniques are already in 
use for continuous measurement of weight and 
moisture of sheet materials, This article covers 
principles and applications of the technique, in- 
eluding primary elements and electric circuits, 
for capacity measurement of solids, liquids, 
and gases. The state of the art is presented. 


terial by measurement of its dielectric properties 

is a well-recognized technique. In line with the 
modern trend toward continuous measurements on actual 
product, the application of dielectric measurement to con- 
tinuous processing has received considerable attention. 
This article discusses industrial applications of dielectric 
measurement as applied to measurement of continuously 
moving material. 


M eeset by, meas: of the characteristics of a ma- 


PRINCIPLES 


The dielectric properties of matter are fundamental; 
dielectric measurements can yield basic data on the material 
measured. In practice, a more or less arbitrary calibration 
generally is used, based either on measurements of pre- 
pared samples of known composition, or from analysis of 
product which gives a particular dielectric measurement. 
Either true dielectric constant may be the basis of measure- 
ment, or dielectric losses may be a factor. When properly 
engineered, the consistency and reliability of dielectric 
measurements are excellent. 

Measurements by means of dielectric properties have a 
number of advantages. They are definite and unambiguous. 
They are unaffected by traces of contaminating material, 
except for the addition of polar molecules having high 
effective dielectric constant. They are applicable to ma- 
terial in both the solid and liquid states. The primary 
measuring elements are simple capacitors, usually con- 
sisting either of a pair of parallel flat plates or of a pair 
of concentric cylinders. In the conventional measuring 
circuit, one of these plates is at ground potential; there- 
fore only one insulated plate is required. Measuring ele- 
ments for flowing fluids can be designed to withstand high 





Presented at the A & M College of Texas’ Sixth Annual Symposium on 
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Fig. 1. Capacity-weighing installation. 
Fig. 2. (below) Weighing capacitor. 


pressures and to resist corrosive fluids. Concentric cyl- 
indrical capacitors are relatively independent of temper- 
ature variation. The measurement is completely electrical, 
in contrast with mechanical or optical systems in which 


the accuracy and stability “of a motion-to-electrical con- ° 


verter, photocell, thermopile, or bolometer are often limit- 
ing factors. As the dielectric properties of many materials 
vary with temperature, it may be necessary either to main- 
tain the measured material at a constant temperature, to 
measure the temperature of the material and then correct 
for temperature variations, or to use a differential system 
in which a comparison sample is maintained at the work- 
ing temperature. 

Apparatus for measurements based on dielectric prop- 
erties of materials consists of two units—(1) the structure 
which converts the change of dielectric properties of the 
measured material into corresponding variations in an 
electric circuit element and (2) the electrical system by 
which variations in the output of the primary element are 
converted into indications, records, or controlling signals. 
Several primary elements and circuits are described in 
this article. 


MEASUREMENTS OF DIELECTRIC PROPERTIES 
OF SOLIDS 


One of the oldest industrial applications of dielectric 
measurement to continuous process operation is the di- 
electric: weighing of continuous web or sheet material. A 
system was put into commercial operation in 1926 for the 
measurement of weight per unit area of automobile tire 
fabric. The process is one in which tire cord in the form 
of a web is fed to “coating” calendars, which apply lay- 
ers of rubber to the web of cords to produce a “ply” for tire 
mandfacture. It is important to have a uniform weight 
of rubber in each ply. Measurement by “dielectric weight” 
has proved satisfactory for this application. It has been 
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generally adopted by the tire industry and has been ap- 
plied to a variety of other dry (effectively water-free) 
sheet materials. 

Fig. 1 shows a conventional tire-fabric installation. In 
this system, the material is passed between a pair of 2x11 
jn. plates which are supported at a constant spacing of 
0.150 in. The capacity of the flat-plate capacitor is an 
indication of the “dielectric weight” of the material between 
the capacitor plates. “Dielectric weight” and physical 
weight have been found to correlate with a high degree of 
accuracy. 

Fig. 2 shows a weighing capacitor of current design. 
The yoke and plates are of invar, and the supporting insu- 
lators are of fused quartz to minimize temperature errors. 
The upper plate of the capacitor is hinged to allow irregu- 
larities in the web to pass. Considerable care in design 
and construction of this unit is required because any change 
in the spacing between the plates produces an apparent 
change in weight equivalent to about one and one-third 
times the change of spacing. The capacitor is mounted on 
slides so that it can be slid over a sheet or withdrawn 
completely for “zeroing” the system with air dielectric. 

A capacity measurement can be considered as a measure- 
ment of two capacitors in series. One is the equivalent ca- 
pacitor corresponding to the dielectric material being 
measured; the other is an air capacitor comprising the air 
space between the plates and dielectric material. Total 
capacity is then found from the equation: 

1/Cp=1/C) + 1/C,, 
where C, is the total capacity of the capacitor, C, is the 
capacity of the capacitor corresponding to the dielectric 
material between the plates, and C, is the capacity of a 
capacitor corresponding to the air between the plates. 

An air-filled capacitor with capacity C, would have an 
effective plate spacing equal to the thickness of the di- 
electric material divided by its dielectric constant. There- 
fore, the total capacity of the system (C,) is the same as 
if the same plates had only air between them but were 
moved closer together by the thickness of the dielectric 
material minus this thickness divided by the dielectric 
constant. The more material there is between the plates, 
the closer the equivalent plate spacing and the larger 
the capacity change resulting for a unit change of material 
thickness or weight. Fig. 3 shows capacity versus ma- 
terial thickness for materials with dielectric constants 
of 3, 3.5, and 4. 


Fig. 3 illustrates the effect of change of dielectric con- 
stant. Note that with a 0.060-in. thickness of material, an 
increase of dielectric constant from 3.0 to 4.0, or 33 percent, 
produces an increase of capacity of 3 uuf. The same 
change of capacity is produced by an increase of material 
thickness from 0.060 to 0.066 in., or 10 percent, at constant 
dielectric constant of 3.0. In practice it has been found that 
the changes in dielectric constant which occur under work- 
Ing conditions are small enough so that no correction is re- 
quired despite the fact that the consistency of measure- 
ment is within 1 percent of the material weight. This holds 
as long as the moisture content of the material is low. 
For tire-fabric calendering, the moisture content of cord 
material must be maintained below 3 percent. 


In practice, calibration is established running the material 
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Fig. 3. Curves of capacity versus material thickness for materials of 
different dielectric constant. 


to produce a constant measurement and then either check- 
ing the average weight of the run of material or marking 
spot samples and check weighing these later. The established 
calibration is set in manually by the operator for the ma- 
terial being run. The instrument operates as a deviation 
indicator and recorder to show the amount by which the 
material weight runs above or below the desired setting. 


MEASUREMENT OF MOISTURE IN SOLIDS 


The above procedure applies to measurements of travel- 
ing web materials which contain negligible amounts of water 
or other material with polar molecules of high effective 
dielectric constant. A modified procedure is employed for 
measuring water content of traveling web material. The 
capacity variations due to the presence of water are large 
in proportion to the capacity changes from variation of the 
background material of low dielectric constant. 

These measurements are used for cellulose material such 
as paper and cloth. In these materials, water is held in the 
microcapillaries of the cellulose. This distribution of water 
introduces a “form factor” which causes a larger increase 
in capacity per unit quantity of water than would occur 
if the same quantity of water were introduced as 
spherical droplets. The capacity change for each percent 
water content varies, depending on the microstructure of 
the material. Apparently, this is a mechanical effect, de- 
pending on the diameter and length of the capillaries. 
Changes in dyes or filler material apparently have a negli- 
gible effect, although these changes may produce an ap- 
preciable change in conductivity as measured by contacting 
devices. This measurement has been widely applied to 
measurement of moisture in textiles where the running 
weight of the material remains relatively constant during 
a run. As a 1 percent change in moisture content produces 
a capacity change equivalent to from 4 to 8 percent change 
of weight of the dry material, normal variations in weight 
of the material have a relatively minor effect. 

From the practical mechanical standpoint, there are 
objections to passing the measured material between the 
plates of a capacitor. Several attempts have been made to 
measure the moisture content of material by the spray 
field of a capacitor consisting of parallel conductors lo- 
cated adjacent to each other on the same side of the 
sheet. Siemens and Halske in Germany marketed such a 
unit years ago. We do not have authentic information as 
to its performance. A similar device for measurement of 
moisture content of wood has been developed, which has 
received considerable acceptance. In this case, the prob- 
lem is simplified by the fact that the thicknesses of the 
material measured are large compared to the penetration 
of the spray field. Attempts are continuing to improve this 
procedure. There is a demand for a device of this kind; a 
solution should be forthcoming. 

Moisture content has been measured by the use of a 
capacitor with a hygroscopic dielectric maintained in con- 
tinuous contact with the moving sheet being measured. 
In this way, moisture equilibrium between the traveling 
web and the hygroscopic material in the capacitor was main- 
tained. Thus the moisture content of the measuring ca- 
pacitor (and hence its capacity) gave the moisture content 
of the sheet material. This sort of device has been used 
widely in paper manufacture; under favorable circum- 
stances, it has given satisfactory results. The requirement 
of maintaining hygroscopic equilibrium between the meas- 
ured sheet and the hygroscopic capacitor has caused limi- 
tations on this method. 

A number of moisture measurements of bulk or granu- 
lar material have been made. It is fairly common to spot 
check moisture content of grain by dielectric means, though 
this is commonly not a continuous measurement. Experi- 
mental units are in service where grain meals are passed 
continuously through a tube with capacitor plates on oppo- 
site sides of the tube. A feeder provides a constant flow 
of material so that a satisfactory measurement of moisture 
content is obtained. 

Moisture content of granular material has been accom- 
plished by distributing the material in a constant layer 
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on a turntable. The turntable carries the material under 
a fixed capacitor plate to determine its moisture content. 
In this method, the problem is almost entirely mechanical; 
the accuracy of the measurement is limited by the uniform- 
ity of the layer which can be produced. 


MEASUREMENTS OF DIELECTRIC PROPERTIES OF LIQUIDS 


Industrial measurement of the dielectric constant of 
continuous flowing liquids is a comparatively recent de- 
velopment, although electric conductivity measurement 
is a well-established technique. Although the results ob- 
tained appear promising, there is still a lot of work to be 
done; available data on results obtained in industrial prac- 
tice are limited. The principles are the same as for solids. 


The problem is simplified by the fact that it is easy to 
completely fill the measuring cell with the measured ma- 
terial. In a mixture, if the materials are mutually soluble 
and have dielectric constants of the same order of magni- 
tude, it appears that the effective dielectric constant is 
the same as if the material were in separated layers, with 
total capacity computed by the series-capacity formula. 
For small quantities of material of high dielectric constant 
in emulsion, extension of the Clerk Maxwell field equations 
indicates that for spherical droplets the increase in capacity 
is roughly three times as much for the same quantity of 
material in a single uniform layer. This applies when the 
size of the droplets is small compared to their spacing. 
The same principle appears to hold for small quantities of 
high-dielectric-constant material in solution. Both theory 
and experimental results demonstrate that capacity vari- 
ations are consistent and linear with composition. Since 
calibration usually is established by measurement of samples 
of predetermined composition, practical calibration is simple 
and straightforward. 


Fig. 4 shows a cell constructed of 316 stainless steel 
with Tefion insulation. This unit can be inserted in a main 
flow or by-pass line with the flow itself providing the neces- 
sary circulation. Fig. 5 shows a cross section of this cell. 
Similar cells have been constructed where the outer cyl- 
inder is solid and forms a container through which a small 
sample flow is directed. 


The dielectric constant of most liquid dielectrics changes 
with temperature. For example, the dielectric constant of 
kerosene varies 0.04 percent per deg. F. For accurate 
measurement on most liquids, temperature control or cor- 
rection is required. A corrector may be made in the form 
of a mechanical thermal system with the output linked 
directly to a mechanically variable capacitor connected in 
parallel with the measuring capacitor. 


By altering the electrical circuit to provide differential 
capacity measurement, it is possible to use a compensator 
in the form of a duplicate measuring capacitor perma- 
nently filled with an average sample of the liquid. With 
this reference capacitor (or cell) immersed in the stream 
to maintain it as nearly as possible at the temperature 
of the measured fluid, automatic correction is obtained. Fig. 


Fig. 4. Cells for meas- 
uring dielectric prop- 
erties of liquids. 
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6 indicates diagrammatically a setup of this type. There is 
obviously an appreciable lag in temperature response of 
a system of this type. The average sample of materia] 
should be stable and representative of the materia] Meas. 
ured. Where these requirements can be met, accurate com. 
pensation is obtained by this method. A combination of 
a reference capacitor and temperature control has been 
used for added precision. 


Capacity measurement of materials having high di. 
electric losses presents greater problems. Laboratory megs. 
urements of certain samples have been made. However, the 
problems of separating true dielectric loss from actual 
conductivity and of measuring dielectric constant in the 
presence of these losses have limited the application of this 
technique. In many situations, measurements of fluid con- 
ductivity are adequate and simpler. 


MEASUREMENT OF MOISTURE 


Measurements of moisture content of liquid dielectrics 
have proved successful where circumstances are favorable. 
As would be expected, changes in dielectric constant of the 
water have relatively little effect; it makes little difference 
whether the water is a high-grade distilled water with a 
dielectric constant of 80 or whether it is a salt water with 
sufficient conductivity to have an infinite dielectric constant 
at the frequencies used. For small amounts of water as 
an emulsion, the capacity is independent of the size of the 
droplets. We can assume that the effect of water in solu- 
tion or emulsion is roughly three times as much as if the 
same quantity were collected in a uniform flat layer. Taking 
the equivalent capacities and adding them in series in much 
the same manner as was done for the measurement of 
weights of traveling solid web, the percent increase in 
capacity works out to be almost exactly three times the 
percent water content. Thus with 98 percent of liquid of 
dielectric constant 3.0 and 2 percent of water with dielectric 
constant 80, the dielectric constant of the solution or sus- 
pension will be roughly 3.2 and not 4.5 or more. 

In the measurement of small amounts of water, com- 
pensation must be provided for variation of dielectric con- 
stant of the solvent or suspending material caused by 
change of composition or temperature. The problem is 
much the same as for measurement of liquid mixtures. The 
degree of accuracy of compensation required is established 
by the sensitivity to moisture content desired. Experimental 
procedures for total moisture-content variation of the order 
of two hundred parts per million with corresponding ca- 
pacity changes have been undertaken. The difficulties of 
correction and compensation for background effects as well 
as the problems of electrical and mechanical stabilization 
are obvious. 


DIELECTRIC MEASUREMENTS OF GASES 


Laboratory measurements of the dielectric constants of 
gases are available. At atmospheric pressure these values 
are all close to 1.0. Taking the dielectric constant of vacu- 
um as 1.0, the Smithsonian Physical Tables give the dielec- 
tric constant of air as 1.000588, methane as 1.000948, and 
hydrogen as 1.000264. Some gases, such as hydrochloric 
acid gas at 1.00258 and sulphur dioxide at 1.00993, are 
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Fig. 5. Capacity-measuring cell. 
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Fig. 6. Temperature compensation using capacity-differential method. 


higher but still produce a capacity change of less than 1 
percent for 100 percent change of composition. While it 
would appear that measurements at moderate or high pres- 
sures might be made with commercially available equip- 
ment, so far as is known, there is no industrial application 
in operation. The probability of improved stability and sen- 
sitivity in electric measuring systems gives promise that 
this type of measurement may be accomplished in the fu- 
ture. However, for the present, industrial measurement of 
dielectric properties of continuous flowing gas streams 
remains an interesting possibility. 


MEASURING CIRCUITS 


There are a large number of electric measuring circuits 
for determining the dielectric properties of materials. The 
particular choice depends not only on the measurement 
required, but also on the individual preference of the cir- 
cuit designer. 

For values of capacitance and capacitance variation 
usually encountered in continuous industrial dielectric 
measurement, radio-frequency measurement with the use 
of resonant circuits has considerable advantage. A high 
frequency reduces the impedance of the capacitance to a 
convenient value, as compared with possible leakage- 
resistance values. For example, a 100-uuf. capacitor has 
a capacitive impedance of 25 megohms at 60 cycles, 1.6 
megohms at 1,000 cycles, and 800 ohms at 2 megacycles. 
It is apparent that leakage resistances in the order of 10 
megohms would have overwhelming effects at 60 cycles, 
serious effects at 1,000 cycles, but be almost negligible at 
2 megacycles. In bridge circuits, stray capacities and in- 
ductances present problems at radio freqeuncies. . Even 
more important is the fact that resistive balance as well as 
reactive balance is required on an a-c. bridge. If the di- 
electric losses vary appreciably, the minimum absolute 
value of the “null balance” signal arrived at by capacity 
balance alone may be large because of residual quadrature 
component. This requires either a manually or automat- 
ically operated secondary balance or specialized phase- 
sensing and limiting apparatus. 

Resonant circuits are simple, consisting simply of the 
inductive winding and perhaps a trimmer capacitor in addi- 
tion to the measuring capacitor. They can be designed to 
give large reaction to small changes in capacity, with 
single-valued response to variations of the dielectric prop- 
erties, 

_ Resonant circuits for measurement of capacity varia- 
tion are almost as old as commercial vacuum tubes. Fig. 
7 shows the circuit from the Dowling patent, issued in 1922. 
This patent covered a variety of measurements of physical 
properties by means of the resultant variation in capacity. 
There are almost as many variations of this circuit as 
there are circuit designers. 

The measured capacity may directly affect the oscillator 
performance, or a fixed-frequency oscillator may drive a 
secondary resonant circuit containing the measuring ca- 
pacitor. Although these circuits tend to be subject to varia- 
tions of supply voltage, tube characteristics, and component 
temperature, they are relatively simple and, where high 

















Fig. 7. Reproduction of circuit from Dowling patent. 
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accuracy and stability are not requirements, they have 
proved adequate. 

Beat-frequency Systems. In an effort to eliminate the 
shortcomings of these single-resonant circuits, beat-fre- 
quency measuring systems have been employed to a con- 
siderable extent. Fig. 8 shows a block diagram of a 
typical circuit. In these systems, the measuring capacitor 
forms all or part of the tuning capacity of one of two 
radio-frequency oscillators. The tuning of the second of 
the two oscillators is accomplished either by a fixed ca- 
pacitor or by a variable capacitor manually or automatically 
adjusted to restore balance. With the exception of the 
measuring and rebalancing capacitors, the two oscillators 
are nearly identical; variations in line voltage, tube char- 
acteristic, and temperature thus affect both in an identical 
manner and hence do not affect the resulting beat frequency. 

The frequency of the first oscillator varies with variations 
of the measuring capacitor; the difference between the 
frequencies of the two oscillators is detected in the form of 
a beat frequency. This beat frequency may be measured 
by a suitable frequency meter, or the rebalancing capacitor 
may be manipulated manually or automatically to main- 
tain both oscillators at the same frequency (zero beat) 
or at a constant difference of frequency (constant beat fre- 
quency). The latter rebalancing procedure has the advan- 
tage of being a fully balanced system with the direction 
of deviation of the frequency of the first oscillator readily 
distinguished as increase or decrease in the beat frequency. 
This contrasts with the zero beat procedure where the 
direction of the deviation is not readily apparent. 

When oscillator frequencies in the megacycle range are 
used, it is possible to balance to within 1 cycle per second. 
By selection of the operating frequencies or by padding 
the measuring capacitor, almost any ratio of change of 
capacity to change of beat frequency can be obtained. Vari-. 
ation between the characteristics of the oscillator tubes. 
may have some effect on the measurement; care in design 
of the oscillator circuits will minimize this. A number of 
satisfactory beat-frequency systems have been used with 
excellent results. 


“CAPACITY DYNALOG” 


The circuit used in the “Foxboro Capacity Dynalog’”” 
retains the advantages of the duplicate resonant circuits; it. 
incorporates a simple balancing mechanism; the effects of 
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Fig. 9. Block diagram of “Capacity Dynalog.” 


Fig. 10. “Capacity 


dielectric losses are minimized. This instrument in stand- 
ard form is a commercial product with field experience. 


Fig. 9 shows a block diagram of the circuit. A single 
common escillator is employed, operating at 1.7 megacycles 
and modulated at 60 cycles. Twin resonant systems are 
energized through coupling capacitors from this oscillator. 
As both resonant systems have similar characteristics, small 
variations in the oscillator frequency react equally on both 
systems and balance out. Each of these resonant systems 
includes two tuned circuits. The measuring capacitor is in 
one of these. A low-potentional low-impedance concentric 
cable couples this first circuit to the second circuit, located 
in the instrument proper. The impedance of the first cir- 
cuit causes the voltage of the second circuit to vary in a 
linear manner with variation of the capacity of the meas- 
uring capacitor. A characteristic of this coupled resonant 
system is that for a chosen null point on the linear response 
characteristic, changes in dielectric losses (within reason- 
able limits) have no effect on the potential across the sys- 
tem; whereas for all other points on the characteristic 
curve, the effect is proportional to variation of losses and 
the deviation from the null point. By choice of the relation 
of the working range of capacity measured with respect to 
this null, effects of dielectric-loss variation are minimized. 


“The potentials across the secondary resonant systems 
are applied to a twin-diode detector, which provides two 
60-cycle signals—each proportional to the capacity in its 
particular system. These two 60-cycle signals are opposed, 
and the difference is applied through an amplifier and phase 
discriminator to a balancing motor which operates the bal- 
ancing capacitor to make its capacity equal the capacity 
of the measuring capacitor, at which point the two 60-cycle 
signals are equal. The recording pen is coupled to the bal- 
ancing capacitor; its reading is a measure of the capacity 
of the measuring capacitor and thereby the characteristic 
of the material being measured. 


With some modifications this circuit can be set up for 
capacity-difference measurement. The modification con- 
sists basically of arranging the circuit so that the difference 
in capacity of two measuring capacitors is balanced by the 
balancing capacitor. 


Fig. 10 shows the “Capacity Dynalog.” It operates with 
a standardized set of components and a 1.7-megacycle fre- 
quency. In its standard form this circuit operates on a 
5-uuf. variation of the 50-uuf. measuring capacitor. A full- 
scale range of 3 uuf. can be obtained. It is comparatively 
easy to operate with larger basic measuring capacities and 
correspondingly larger capacity variations. For narrower 
ranges of capacity variations, special design for the par- 
ticular requirements is necessary. Experimental units have 
been operated to give full-scale instrument reading for as 
little as 0.05-uuf. capacity change. 
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Dynalog” recorder. Fig. 11. Diagram of bridge circuit. 


BRIDGE CIRCUITS 


In analytical circuits for measurement of static samples, 
bridge-circuit technique is commonly employed. In certain 
continuous industrial measurements also, there are advan- 
tages to the use of bridge circuits, particularly where low- 
frequency operation is desirable. Conventional circuits 
usually are used; 1,000-cycle operation is common; standard 
measuring and recording apparatus is applicable directly 
or with slight modification. 

For a large proportion of continuous industrial applica- 
tions, it is desirable to locate the primary measuring ele- 
ment some distance from the rest of the apparatus. There 
is a bridge-type circuit which is old but not well known, 
which facilitates the separation of the measuring capacitor 
and the rebalancing circuit. Fig. 11 illustrates this circuit. 
The measuring and rebalancing circuits are supplied from 
a transformer with a pair of output windings connected 
in series. Both the total impedance and the leakage im- 
pedance between windings of this transformer are low. 
The common point of the transformer windings is grounded. 

Capacity to ground or leakage resistance to ground from 
the lead wire connecting one end of the transformer to the 
measuring capacitor is in effect a shunt across half the 
transformer. As any reasonable capacity or leakage has 
an impedance that is high compared to the low impedance 
of the transformer, this shunting has negligible effect. 

The lead from the other side of the measuring capacitor 
connects to the grid of a vacuum tube. Any potential ap- 
plied is amplified and operates the rebalancing motor and 
rebalancing capacitor to reduce this voltage to zero. Thus 
the potential of this lead is maintained at ground potential. 
As zero potential is applied to any capacity to ground or 
leakage to ground from this lead, reasonable values of 
capacity or leakage between this lead and ground have no 
effect on the measurement. Capacity variations of up to 
10,000 uuf. between either or both leads and ground have 
no perceptible effect on spans as low as 100 uuf. A pair 
of ordinary flexible concentric cables with lengths to hun- 
dreds of feet can be used between the measuring capacitor 
and the rest of the apparatus. This circuit, of course, 
requires that both sides of the measuring capacitor be 
insulated from ground. Conventional circuits are applicable 
for the amplifier and balancing mechanism. There are 4 
number of these units in operation using standard “Fox- 
boro Resistance Dynalogs.” 

The major limitation on a circuit of this type is imposed 
by dielectric losses. It is possible to include in the balancing 
circuit either series or parallel resistance to provide exact 
balance for a specific loss factor in the measuring capacitor. 
However, if the losses in the measuring system vary, the 

Continued on page 1484 
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ELECTRONIC TIMERS 


_ By E. A. DEMONET and L. C. BOWER 
The Western Union Telegraph Company, New York, N. Y. 





Basic circuits and operation of typical timers which use both hot- 
cathode high-vacuum tubes and cold-cathode gas tubes are described. 
Curves permit rapid selection of RC values for any desired timing opera- 


tion with a given gas tube. 








to recognize time intervals are be- 

coming increasingly important in 
industry. This article discusses typical 
electronic timers used by the Western 
Union Telegraph Company, and also 
the means by which electrical connec- 
tions are established between the timers 
and their external circuits. Western 
Union uses thousands of electronic 
timers which recognize when a desired 
condition (or an abnormality) has ex- 
isted for a predetermined period, and 
which then either initiate another pro- 
cedure or summon supervisors or tech- 
nicians by visual and audible signals. 
Other electronic timers are used to pro- 
duce timed circuit opens or discontinu- 
ities; still others are used to recognize 
these occurrences. 

The electronic timer uses a vacuum 
or gas tube with a network of capaci- 
tors and resistors connected to the 
grid or starter anode (to obtain the tim- 
ing desired), and usually a relay con- 
nected in the plate circuit of the tube 
to control external circuits. The timers 
are not influenced appreciably by sur- 
rounding temperatures or heat from 
previous operations and, in addition, 
they return almost immediately to their 
initial condition after release. 

Electronic timers can be divided into 
two general classifications—those using 
“hot-cathode” high-vacuum tubes and 
those using “cold-cathode” gas tubes. 
The three types described in this paper 
have widely differing functions. One 
responds to signals of one duration, 
one produces signals of two durations, 
and the third responds to signals of two 
durations. 


T ine designed to produce and 


HOT-CATHODE HIGH-VACUUM TUBE 


The hot-cathode vacuum-tube timer 
(Fig. 1) requires an external supply 
of electric energy to heat the cathode of 
the tube. In hot-cathode vacuum tubes, 
the plate current is proportional to the 
potential between the grid and cathode 
when the grid is above the cut-off point 
on its characteristic curve of grid po- 
tential vs. plate current. By changing 
the potential of the grid, the plate cur- 
rent can be varied from zero to maxi- 
mum, the actual value depending on the 
tube employed and on the character- 
istics of the tube. 


COLD-CATHODE GAS TUBE 


The cold-cathode type of timer (Fig. 
2) uses a 3-element (cathode, plate, 


and starter anode) tube containing an 
inert gas under low pressure. This type 
of tube does not require a continuously 
heated cathode to supply the electron 
emission. When the starter anode is 
made approximately 85 volts positive 
(for an OA4G tube) with respect to the 
cathode, ionization of the enclosed gas 
takes place, providing electrons and 
ions. The ions bombard the cathode, 
which then provides still more electrons. 
The electrons are attracted to the posi- 
tive plate. The flow of electrons is the 





Fig. 1. Western Union hot-cathode timer which 
produces either of two timed intervals. 


plate current. If the plate has a posi- 
tive potential in excess of 60 volts with 
respect to the cathode, the tube “fires” 
—that is, the gas ionizes—and plate 
current flows. 

The starter anode is used only to 
initiate the flow of plate current. Un- 
like the hot-cathode grid-controlled 
vacuum tube, the starter anode of the 
gas tube loses control of the plate cur- 
rent once the tube fires; even if the 
starting voltage is removed from the 
starter anode, the tube continues to 
conduct. 

The plate current reaches a maximum 
value as soon as the tube fires. In 
order to stop the flow of plate current, 
the cathode-to-plate voltage must be 
reduced so that the gas deionizes, or is 
“extinguished.” The plate voltage at 
which the tube is extinguished depends 
on the type of tube (60 volts for an 
OA4G tube). The gas tube can be ex- 
tinguished also by opening the plate cir- 
cuit. This interrupts the current and 
causes deionization of the gas. 


OPERATE INTERVAL 


The same principle is used in cir- 
cuits employing either high-vacuum or 
gas tubes to determine the operate in- 
terval. This interval is the time re- 


quired to operate or to release the plate- 
circuit relay. A potential of correct 
polarity either is applied to or is re- 
moved from a network of capacitors 
and resistors connected to the grid or 
starter anode of the tube. The response 
of this network determines the interval. 


There are three factors which affect 
this operate interval. The first is the 
firing time of the gas tube—or the cut- 
off time of the vacuum tube. The sec- 
ond is the operate or release time of 
the plate relay. These two factors can 
not be controlled much because they 
are functions of the component and 
are fixed at the time of design, when 
components are chosen. The third and 
most easily controlled factor is the 
value of the capacitors and resistors 
in the circuit connected to the grid or 
starter anode of the tube. 





ee 





Fig. 2. Western Union cold-cathode timers. 
Timer on left responds in one timed interval. 
Timer on right responds in two different inter- 
vals. 








Fig. 3. Circuit for charging a capacitor through 
a resistor, and a curve of charging voltage 
(measured across capacitor). 


Tube Response.—The firing time is 
in the order of microseconds for hot- 
cathode vacuum tubes, and up to 5 
milliseconds for cold-cathode gas tubes. 
Thus, unless the requirements for the 
timer include a high degree of accuracy 
or an operate interval in the order of 
milliseconds, the firing time of the tube 
is unimportant. 

Relay Response.—A practical relay 
is limited as to (1) its operate time, 
(2) the range over which it can be 
varied, and (3) the maximum time the 
relay can consume in operation. The 
operate time of standard switching- 
type relays provides for a delay of 
approximately 4 to 10 milliseconds, 
which is the time required for the relay 
to operate. Here again, the choice of 
relay depends on the accuracy and 
length of time desired for timer opera- 
tion. As the time delay introduced by a 
given relay depends on the pressure of 
the contact-spring complement and on 
the magnetic circuit, it is difficult to 
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Fig. 6. RC vs. firing voltage of tube (also voltage at capacitor being charged). 


trolled primarily by capacitor C and 
resistor R. 

The 0.24-megohm resistor acts mere- 
ly as a current limiter for protection of 
the starter anode. The 0.05-microfarad 
capacitor keeps the voltage at the start- 
er anode from dropping at the instant 
the current starts to flow between the 
starter anode and the cathode. Without 
this capacitor, the voltage at the start- 
er anode would drop when electrons 
flow from the cathode to the anode and 
through the 0.24-megohm resistor. The 
capacitor charges when relay E oper- 
ates and, at the instant the current 
starts to flow between the starter anode 
and the cathode, the 0.05-microfarad 
capacitor discharges to increase the cur- 
rent flow. This assures the immediate 
firing of the tube. The time constant 
of the 0.24-megohm resistor and the 
0.05-mf. capacitor is much smaller than 
that of the RC combination so that 
their delaying operation is negligible 
by comparisen. 

The values of capacitor C and resist- 
or R determine the length of time be- 
tween the operation of relay E and the 
firing of the tube. By selecting values 
of R and C, the firing of the tube (and 
consequently the operation of relay P) 
can be delayed for a desired time after 
relay E operates. 

Choice of RC.—It is desired to make 
the operate interval of the circuit in 
Fig. 7 be between 4 and 5 seconds. As 
the operate interval is in seconds, and 
as the tolerance on the time is not 
exacting, the firing time of the tube and 
the operate time of the plate relay can 
be neglected. 

It is known that the firing voltage 
of the OA4G tube is about 85 volts. With 
this information, the correct RC value 
can be found from Fig. 6. On the verti- 
cal line above the firing voltage of 85 
volts, interpolation between the curves 
of 4 seconds and of 5 seconds is made 
to determine the point for a delay of 
4.5 seconds (half way between the 4- 
sec. and the 5-sec. curves). From this 
point, the desired RC is found by draw- 
ing a horizontal line to the RC axis 
and reading the result directly. It is 


seen that the product of R and C must 
be approximately 3.3. 

The next consideration is what values 
to make R and C to obtain the 3.3 
product. Although there is an unlimited 
number of values for R and C which 
equal 3.3 when multiplied together, the 
practical values and dimensions of 
standard manufactured resistors and 
capacitors must be taken into consider- 
ation. For example, capacitors larger 
than a few microfarads are large and 
expensive. Another consideration is the 
standard tolerance on the resistors and 
capacitors. 

Assume that a 2-uf. capacitor is as 
large as is practicable to use. In order 
to obtain RC = 3.8, the resistor must be 
1.65 megohms. As 1.65 megohms is not 
a standard-size resistor, the nearest 
standard size—1.8 megohms—is used, 
resulting in an RC value of 8.6. Fig. 6 
shows that an RC value of 3.6 gives 
an operate interval of about 4.7 seconds 
with a tube which has an 85-volt firing 
voltage. This satisfies the requirements 
of the timer. If it is desired to make 
the operate interval exactly 4.5 seconds, 
an adjustable resistor must be used. 

Timer Producing Either of Two Oper- 
ate Intervals.—Fig. 8 shows the circuit 
for a hot-cathode timer which produces 
either of two timed intervals. If relays 
E1 and E2 are both operated, relay P 
operates 600 milliseconds later. If relay 
E1 (but not relay £2) operates, relay 
P operates 2 seconds later. 

The circuit of Fig. 8 is the schematic 
diagram of the timer shown in Fig. 1. 
It plugs into two rows of clips for easy 
replacement. 

The 0.1-megohm resistor in series 
with the control grid of the 50L6-GT 
hot-cathode high-vacuum tube is a cur- 
rent limiter provided to protect the 
grid from excessive current, which could 
burn out the grid. The second, or screen, 
grid is connected to a positive voltage 
through a 10,000-ohm resistor, which 
provides the proper operating voltage 
for the screen grid. The 50L6 tube is 
constructed to “beam” electrons from 
the cathode to the plate. This permits 
rapid build-up of higher plate current 
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Fig. 7. Typical cireuit for a cold-cathode gas- 
tube timer which responds in one timed interval. 











Fig. 8. Typical circuit for a hot-cathode vac- 
uum-tube timer which produces either of two 
timed intervals. 
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Fig. 9. Typical circuit for a cold-cathode gas- 
tube timer which responds to either of two timed 
intervals. 


than is possible with a triode. As a 
fairly large current is required to oper- 
ate relay P, a “beam-power” pentode, 
such as the 50L6, is used in the circuit. 

Before relays E1 and E2 operate, 
capacitor C is charged to a large nega- 
tive potential through the 2,000-ohm 
resistor, which is connected to a nega- 
tive 115-volt potential. Thus, the tube 
is normally cut-off. When relays F1 
and E2 both operate, C discharges 
through R1 and a part of R2 to ground. 
As the grid potential rises to ground 
potential, the plate current increases 
to a value sufficient to operate relay P. 
The resistance of R2 is adjusted so that 
the discharge rate of the capacitor is 
such as to make relay P operate exactly 
600 milliseconds after relays F1 and 
E2 operate. 

When relay £1 (but not E2) is ener- 
gized, capacitor C discharges through 
R1, R2, and R$. This increases the oper- 
ate interval to 2 seconds. 

The resistor R2 is made variable to 
permit adjustment for aging of the 
tube, interchanging of tubes, variations 
due to manufacturing tolerances in the 
resistor and capacitor values, and sup- 
ply-voltage variations. 

Timer Responding To Two Timed In- 
tervals.—Fig. 9 shows the circuit for 
a cold-cathode gas-tube timer which re- 

Continued on page 1474 
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INSTRUMENT ELECTRONICS |" 
on the s 
electron 
Vacuum tubes are ideal “valves.” The diode, tri- By 
ode, tetrode, pentode, beam-power pentode, vari- MILTON H. ARONSON 
able-mu tube, cathode-ray tube, and special u-h-f. Managing Editor 
ie ° > Instruments 
tubes are used commonly in instrument circuits. 
V. VACUUM TUBES positive plate, as shown in Fig. 5-2. The flow of electrons 
is a current, which can be measured by a milliammeter in 
TUBES ARE VALVES the plate circuit of the diode. r im 
In England, all electron tubes are called valves. The The cathode is the emitter of the electrons in the circuit. 
term “valve” is more descriptive than the American term The electrons flow from cathode to plate to battery and then 
“tube” because an electron tube is simply a fast-acting back to cathode. This is the complete plate circuit through | cathode 
valve which controls current. the plate current flows. Any device through which it is ]} used in 
There are two types of electron tubes—vacuum and gas. _ desired to send current can be inserted in the plate circuit; | to 5,00 
Both consist of an evacuated shell containing elements the load in the plate circuit can be a resistor, a motor field- Oxid 
which produce and control a current. The gas tube differs coil winding, or any current-carrying device. coated 
from the vacuum tube in that it contains a small amount of over W 
low-pressure gas, which is inserted after the envelope is strontir 
evacuated. The vacuum tube sometimes is called a high- layer 
vacuum tube because the gas tube is a “vacuum tube” also. PLATE ———__ long lit 
In this discussion, however, the term “vacuum tube” refers instrun 
to non-gaseous high-vacuum tubes. ENVELOPE ——__, | Heat 
All electron tubes can be considered as rapidly-acting directl; 
valves—the vacuum tube as a throttling-type valve; the CATHODE ——_| heated, 
gas tube as an on-off valve. Their great utility arises from heating 
the fact that the electron has such small mass that it can FILAMENT trons. 
be started and stopped almost instantaneously and with heatin; 
little expenditure of power. Hence the electron tube is the heats t 
ideal “valve.” which 
ment ¢ 
DIODES filame! 
The simplest type of vacuum tube is the diode (Fig. 5-1), PLATE LEAD As | 
which contains two elements—a cathode and a plate, or FILAMENT LEADS emits 
anode. The filament (or heater) serves only to heat the CATHODE LEAD aay 
cathode. Connections to the elements usually are through ment 
the base of the tube. Fig. 5-1. Elements of a diode vacuum tube with indirectly heated currer 
When heated, the cathode emits electrons. When the a tubes, 
plate is not more positive than the cathode, the emitted Tubes 
negatively-charged electrons hover near the cathode in a precec 
cloud called the space charge. When the plate is at a poten- ment 
tional more positive than the cathode, the negatively- a fila 
charged electrons in the space charge are attracted to the a 352 
it i- a 
{= = 
ANSWERS TO QUIZ IV.—IMPEDANCE AND RESONANCE as ' fs 
4-1. (c) 4-6. (a) 4-11. (d) 4-16. (d) 4-21. (c) | 
4-2. (a) 4-7. (d) 4-12. (a) 4-17. (b) 4-22. (a) SIE 
4-3. (d) 4-8. (c) 4-13. (c) 4-18. (c) 4-23. (b) ins 
4-4, (b) 4-9. (a) 4-14. (a) 4-19. (c) 4-24. (b) B vol 
4-5. (a) 4-10. (c) 4-15. (c) 4-20. (a) | 
Test items for— V. Vacuum Tubes — page 1483. Fig. 5-2. Effect of plate potential on diode current. A, plate positive der 
with respect to cathode; B, plate negative with respect to cathode. 
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Thermionic Emission 

The billions of free electrons in a metal are in a state of 
continuous vibratory motion with a velocity that increases 
with temperature. When the temperature of the metal is 

le sufficiently high, and when the atmospheric pressure 
ground the metal is made sufficiently low, the free electrons 
can escape from the metallic surface, just as vapor escapes 
from the surface of a hot liquid. Thus, when sealed in an 
uated envelope, a heated emitter becomes a practical 
of electrons. It can emit currents of hundreds of 
jamperes. The emission of electrons from the heated 
qnitter, or cathode, is called thermionic emission. 

Types of emitters. Only a few substances can be heated 
to the high temperatures that are required to produce 
satisfactory thermionic emission. Tungsten, thoriated- 
tungsten, and oxide-coated emitters are the substances 
commonly used in vacuum tubes. 

Tungsten has great durability as an emitter but requires 
a large amount of heating power and a high operating 
temperature for satisfactory emission. Tungsten cathodes 
are used in high-power vacuum tubes. 

A thoriated-tungsten emitter has a thin layer of thorium 
on the surface of the tungsten. Such a cathode has greater 
electron emission at a lower operating temperature than a 
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Fig. 5-3. Types of cathode construction. 


cathode of pure tungsten. Thoriated-tungsten emitters are 
used in tubes that are operated at plate voltages from 500 
to 5,000 volts. 

Oxide-coated emitters consist of a metal, sueh as nickel, 
coated with a mixture of barium and strontium oxides, 
over which is formed a thin layer of metallic barium and 
strontium. The electrons are emitted from the surface 
layer of barium and strontium. This type of emitter has 
long life and a high emission efficiency. It is used in most 
instrument-circuit and radio-receiver tubes. 

Heating the cathode. Cathodes can be heated either 
directly or indirectly, as shown in Fig. 5-3. A directly 
heated, or filament type, cathode is heated by passing the 
heating current through the filament, which emits the elec- 
trons. An indirectly heated cathode is heated by passing 
heating current through a heating element, which in turn 
heats the cathode by radiation and conduction. The cathode, 
which does the emitting, is a metal cylinder with the fila- 
ment extended through the center; it is insulated from the 
filament. 

As the temperature of a cathode is raised, the cathode 
emits more electrons. However, if too much heating cur- 
rent flows through the filament it burns out. A safe fila- 
ment current, together with the voltage to produce this 
current, is specified by the manufacturer. When you operate 
tubes, be sure to use only the specified heater voltage. 
Tubes have designation, or type, numbers. The number 
preceding the first letter of many tubes indicates the fila- 
ment voltage to be used. For example, a 6V6 tube requires 
a filament voltage of 6.3 volts; a 50L6 requires 50 volts; 
a 35Z5 requires 35 volts. 





CORRECTIONS 
In last month's serial, two typographic errors appeared: 

(1) The second sentence in the first paragraph under TRAN- 
SIENTS AND R-O CIROUITS on page 1302 should read: ‘At the 
instant the switch is closed, the capacitor starts to charge te the 
voltage of the battery.”’ 

(2) The first test item should read: ‘4-1. A transducer is a 
device which” 














The filament is supposed to heat the cathode but not to 
affect the plate current in any other way. Alternating 
current is used often to heat the filament because of the 
ready availability of a-c. power. However, one disadvantage 
of using a-c. power to heat the filament is that the plate 
current has an undesired 60-cycle “hum” component. As 
indirectly cathodes with a-c. operated filaments cause less 
a-c. hum than a directly heated cathode, indirectly heated 
cathodes are used in most a-c. operated amplifier circuits. 
However, as the directly heated emitter is more efficient 
and requires less heating power, it is used in many portable 
battery-operated circuits. 

Another advantage of the indirectly heated cathode is 
that there is no electrical connection between filament and 
cathode (Fig. 5-4). In many circuits the cathode must be 
operated at a potential different from that of the filament. 
However, as the filament must be close to the cathode in 
order to heat it, the voltage difference between cathode 
and filament must not be large enough to cause a break- 
down of the insulation between them. There is a peak 
heater-cathode voltage rating for each type of indirectly 
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Fig. 5-4. Diode operation. A, circuit for making characteristic curve; 
B, characteristic curve. 


heated tube. This rating is the highest instantaneous volt- 
age that a tube can safely withstand between its heater 
and cathode before arcing occurs. The peak heater-cathode 
voltage for a given tube usually is given in tube manuals 
on the data pages for the tube. It is about 300-500 volts for 
conventional diodes, and about 90 volts for most voltage 
amplifier tubes. 


Diode Operation 


When the plate of a diode is made more positive than 
the cathode, the negatively charged electrons emitted by the 
cathode are drawn to the more-positive plate. The electrons 
flow from the cathode to the plate inside the tube envelope 
and back to the cathode through the battery only when the 
plate is more positive than the cathode. However, if the 
plate is made negative with respect to the cathode, no plate 
current flows because the emitted electrons are repelled 
instead of attracted by the plate. Thus, the diode is (1) a 
conductor when the plate is positive with respect to the 
cathode and (2) a nonconductor when the plate is negative 
with respect to the cathode. This property of the diode 
permits the tube to be used for two useful functions—recti- 
fication and detection. Both functions, which will be de- 
scribed in detail later, depend on the fact that the diode 
can conduct current in only one direction. It is a one-way 
valve for current. 


Characteristic Curve 
The action of the diode can be seen from its character- 
istic curve, which is a curve showing the current through 


the diode for different potentials applied across the diode. 
Fig. 5-4 shows a circuit for varying the plate potential 
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and the filament temperature. The current through the 
diode is the plate current (7,); the plate voltage (E£,,) is 
the voltage difference between cathode and plate. Fig. 5-4 
shows three characteristic curves, which were made by plot- 
ting ],, against E,, at three cathode temperatures. 

Note that the curves are linear over a range of plate 
current and voltage. The diode is like a low resistance when 
the current and voltage are in this range. The upper end 
of the linear portion is called the saturation point. Diode 
rectifiers usually are operated only over the linear portion 
of the curve—that is, a plate voltage higher than the satura- 
tion voltage seldom is applied to the diode. 

When the plate voltage is higher than the saturation 
voltage, the flow of plate current is practically independent 
of the plate voltage but is a function of cathode tempera- 
ture.. However, at lower values of plate voltage, the plate 
current depends only on the plate voltage and is relatively 
independent of the temperature of the filament. This is 
because although the number of electrons emitted from the 
cathode depends only on the cathode temperature (and the 
pressure of its surrounding atmosphere), the plate current 
is formed by attracting more or less electrons from the space 
charge, which acts like a reservoir of electrons. 


Rectification 

If the battery in Fig. 5-2 is replaced by an a-c. generator, 
the plate is driven alternately more positive and more nega- 
tive than the cathode. However, the current through the 
output load resistor flows only when the plate is positive. 
Hence the current through the resistor is unidirectional, 
or rectified. This is what makes the diode a rectifier. 

Peak inverse voltage. When the diode rectifies an alter- 
nating current, the plate is made alternately more positive 
and then more negative than the cathode. No current flows 
when the plate is more negative than the cathode. How- 
ever, if the plate is made too much more negative than the 
cathode, undesired electric arcing occurs between plate and 
cathode. 

The peak inverse voltage of a diode is the maximum 
voltage that the plate can be made more negative than the 
cathode before arcing occurs between cathode and plate. 
The voltage is called inverse because normally the plate 
is more positive than the cathode. 

Plate resistance. The d-c. plate resistance of the diode 
can be defined from Ohm’s law. At any one point on the 
characteristic curve there is one plate current (1,) for a 
given plate potential (Z,). The d-c. plate resistance (R,,) 
of the diode at that point, which is the d-c. resistance 
of the diode from cathode to plate, is 


The d-c. plate resistance of most diodes is from 100 to 
500 ohms. 

The resistance of the tube to a.c. (plate impedance or 
dynamic resistance) can be found from the slope of the 
characteristic curve, as explained previously. Over the 
linear portion of the curve, it usually is about one half 
to two thirds the d-c. plate resistance. 

When the plate potential of a diode is less than its cathode 
potential, the diode does not conduct—that is, [,is zero. 
Therefore, the plate resistance is infinitely large. The 
diode then acts like an open switch. When the diode has 
an a-c. plate voltage, the plate swings positive and then 
negative; the diode then acts like a switch that opens and 
closes rapidly. Another way of saying the same thing is 
that the diode changes rapidly from a high impedance 
(when nonconducting) to a low impedance (when conduct- 
ing). Thus the diode can be considered as either a switch 
or a rapidly-changing resistance. 

Although all diodes have I,-E,, curves shaped as in Fig. 
5-4, the values of J, and E., differ for different tubes. Table 
VI shows tube data for some typical-diodes. The word MAX. 
refers to the saturation point on the curve or to maximum 
safe values. 

Note that the filament and plate currents of the type- 
5U4-G tube are larger than the currents of the type-6H6 
tube. The former tube is used in power supplies to deliver 
fairly large currents to electronic circuits. The latter tube 
is used mainly as a detector of signals. 
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TABLE VI.—DIODE DATA 


5U4-G 6H6 
Filament voltage ............ 5.0 v.a.c 6.3 V.a.c. or dec 
Filament current .......... 3.0 amp 0.3 amp, ci 
A-c. plate voltage ........... 450 v. (max.) 150 v. (max,) 
Peak plate current .......... 675 ma. (max.) 48 ma. (max,) 
Typical plate impedance 75 ohms (min.) 40 ohms (min, ) 
Peak inverse voltage ....... 1550 v. (max.) 420 v. (max) 
D-c. heater-cathode potential. 330 sv, (max,) 
TRIODES 


The triode is a diode with a third electrode. The third 
element, called a control grid, is placed between the cathode 
and the plate (Fig, 5-5). The new element—the contro] 
grid—is a fine-wire spiral between the cathode and the plate, 
Note that the control grid has spaces between the turns of 
wire. These spaces are large enough to permit the electrons 
to flow from the cathode to the plate. The control grid 
makes amplification possible. 


Operation 

The grid controls the number of electrons flowing from 
the cathode to the plate. In a diode, current flow is control. 
led only by changing the temperature of the cathode—which 
is seldom done—or by changing the plate potential. As can 
be seen from the characteristic curve of the diode, the plate 
potential must be changed greatly to change the plate cur. 
rent from saturation to zero. A triode can do this with a 
small change in potential of the control grid because the grid 
is close to the cathode. 

If the grid is given a small potential, negative with 
respect to the cathode, the negative potential on the grid 
repels some, but not all, of the electrons flowing from the 
cathode to the plate. If the grid is made more negative, 
fewer electrons will flow. The potential of the grid with 
respect to the cathode is called the grid bias. 

Fig. 5-6 shows how the grid controls the plate current. 
In Fig. 5-6,C the grid bias is zero. The grid does not affect 
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Fig. 5-6. Effect of grid potential on plate current. A, high negative bias; 
B. low negative bias; C, zero bias. 
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the electrons; the plate current flows as in a diode. In 
Fig. 5-6,B the bias is made slightly negative. As the elec- 
trons are negative, some of the electrons emitted from the 
cathode are forced back, and only a few have sufficient 
energy to reach the plate. In Fig. 5-6,A the grid bias is 
made very negative. The repelling force of the negative 
grid drives all the electrons back toward the cathode, and 
the plate current is stopped completely. The advantage of 
a triode over a diode is that a small change in grid potential 
ean control the entire plate current. 

The grid usually is operated at a potential that is nega- 
tive with respect to the cathode. As the grid is more nega- 
tive than the cathode, few electrons strike the grid wires 
on their way to the plate. Hence the grid current, /,, is 
only a few microamperes. This means that the power re- 
quired to drive the grid (change the grid potential) is negli- 
gible. This is important because signals of large powers 
can be produced in the output plate circuit with a signal 
of low power in the input grid circuit. Hence the tube is 
a power and voltage amplifier. 

If the grid is made more positive than the cathode, the 
electrons flow to the grid. The grid then has considerable 
grid current and loses control of the plate current. 

It is important to note that the current in the tube is 
controlled by the potential difference between the grid and 
ecathode—that is, the grid bias. However, in a triode the 
plate current depends also on the plate potential, which 
is the potential between plate and cathode. Hence the 
characteristic curves which illustrate triode operation 
must show three variables—plate current (I,), plate volt- 
age (E,,), and grid voltage (E,). 


Characteristic Curves 

In order to show three variables on one curve, it is 
necessary to show a family of curves, as in Fig. 5-7. Each 
curve is made by plotting plate current versus grid potential 
for a fixed plate potential (Fig. 5-7,A). Several such 
curves are a family of curves, as shown in Fig. 5-7,B. 

The same information can be plotted by plotting plate 
current versus plate potential for several fixed grid po- 
tentials. This family of curves is shown in Fig. 5-8. 

The family of £',-/,, curves contains the same informa- 
tion as the E,-J,, curves, but in different form. Note that 
either set gives the operating conditions of the tube. For 
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Fig. 5-7. Eg-Ip characteristic curves of a type-6C5 triode. A, one curve; 
B, family of curves. 
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Fig. 5-8. Ep-Ip characteristic curves of a type-6C5 triode. 





example, if the 6C5 triode has a plate potential of 300 v. 
and a grid potential of —12 v., the plate current is 5 ma. The 
E.-I, curves usually are shown in vacuum-tube manuals. 

The curves are known as static characteristic curves be- 
cause d-c. potentials are used to make the curves. In prac- 
tice, vacuum tubes are used mostly with a-c. potentials 
superimposed on certain fixed d-c. potentials. However, the 
static curves can be used to show how the vacuum tube 
works with a-c. as well as d-c. signals, as will be explained 
later. 


Amplification Principle 


Fig. 5-9 shows a conventional triode amplifier. Although 
the grid always is negative, it can be raised or lowered in 












ELECTRON 
FLOW 
A 
PLATE 
PLATE CURRENT 
CATHODE OuTPUT 
INPUTS HEATER 
Cc 8 
Up IN. 4a {sof 
ah te sa re 





Fig. 5-9. A triode amplifier stage. Typical plate potential: 300 v.; con- 


trol grid: minus 10 v.; cathode: zero or ground potential. 


potential by applying a signal across the input resistor. 
Suppose that a piezoelectric crystal connected across the 
resistor produces a 1-volt positive signal. This positive 
signal causes an increase in plate current of, let us say, 
one milliampere. If the output load resistor in the plate 
circuit is 10,000 ohms, the 1-ma. change in plate current 
causes a 10-volt change in potential across the resistor. 
As a 1-volt input signal causes a 10-volt output signal, the 
gain of the amplifier stage is said to be 10. 

The gain of a stage depends on a number of factors—the 
plate potential, grid potential, and plate load. The maxi- 
mum possible amplification of a triode is called the ampli- 
fication factor, or mu, of the tube. 

Note that a positive signal causes more plate current, 
which in turn causes the plate potential to drop. Hence the 
output signal is negative when the input signal is positive, 
and vice versa. Therefore, there is a 180-deg. phase change 
between the input and output signals of a single-stage 
vacuum-tube amplifier. Note also that the battery or source 
that produces the negative grid bias is called a “C”’ battery 





Fig. 5-10. Schematic representation of the interelectrode capacities of a 
triode. 


or supply; that which supplies the positive plate potential 
is called a “B” supply; that which supplies the filament 
power is called an “A” supply. 

The triode usually is operated with a resistor or inductor 
in the plate circuit, as shown in Fig. 5-9. The current 
flowing in the plate circuit causes an JR or an IX, voltage 
across the load. This is the source of the output signal. 


Dynamic Characteristics 

Although the operation of a tube is shown by the char- 
acteristic curves, the important dynamic characteristics 
(a.-c. operation) are amplification factor, plate resistance, 
and transconductance. 

Amplification factor. The amplification factor, which is 
the maximum possible gain, is defined as the ratio of a 
change in plate voltage (output signal) to the change in 

Continued on page 1478 
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Response Rate of Primary Temperature-measuring Elements 


WASHINGTON, D. C.—The rate of response of temper- 
ature-measuring devices is important in jet-engine opera- 
tion. According to Technical Report 1474, A. I. Dahl and 
E. F. Fiock of the National Bureau of Standards have de- 
veloped apparatus (Fig. 1) which determines the rate of 
response of jet-engine temperature elements under condi- 
tions approximating those in the combustion stream. Re- 
sponse times as short as 0.02 second have been measured 
for thermocouples, resistance thermometers, and thermis- 
tors. 

The rate of response, or CHARACTERISTIC TIME, of a tem- 
perature element is the time required by the element to 
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Fig. 2. Diagram of equipment. 


undergo 63.2 percent of the total change in temperature to 
which it is suddenly subjected. This characteristic time de- 
pends on the mass, surface area, and heat capacity of the 
element, and on the rate at which heat is transferred to the 
element from the gases flowing through the engine. Heat can 
be transferred to the element by radiation, convection, or 
conduction. In jet engines the heat is transferred by con- 
vection. The Bureau, therefore, developed a system for 
studying characteristic time in which heat is transferred 
primarily by forced convection. 

The apparatus (Fig. 2) consists of a jet-engine com- 
bustor, or burner, with provision for mounting instruments 
in the exhaust gas stream, and a device for producing rapid 
changes in the temperature of the mounted test instrument. 
A blower supplies air to a single Juno 004 turbo-jet engine 
combustor. Exhaust gases from the combustor pass through 
two 90-degree turns, through a perforated plate, and then 
through 10 feet of straight pipe before reaching the test 
section, which has three hatches for mounting instruments. 
The turns in the duct system prevent exposure of any in- 
strument to direct radiation from the flame. 

The gas temperature and flow rate at the combustor out- 
let are controlled by means of a valve at the inlet to the 
compressor and by adjusting the fuel pressure. A bleed line 
containing a butterfly valve provides an auxiliary control 
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of the flow in the test section. Pressures observed with pitot- 
static tube, together with the known value of gas temper- 
ature, permit calculation of the mass flow rate in the test 
section. 

For measuring rate of response, the temperature of the 
gas surrounding the test element must be changed suddenly, 
This cannot be accomplished with sufficient rapidity by con- 
trolling the combustor. Therefore, apparatus was developed 
for quickly immersing the element without altering the 
steady flow of exhaust gas in the test section. An Inconel 
tube, projecting vertically upward through the test section 
(Fig. 3) is held in position around the test element by a re- 
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Fig. 3. Equipment for rapidly changing the temperature of the element. 


lease plate. Cold air flows through the tube. When the re- 
lease plate is pulled out of the way, a spring suddenly re- 
moves the tube, exposing the element to the hot gas of the 
main stream almost instantaneously. During the downward 
movement of the tube, the supply of cold air is stopped auto- 
matically. In this way a test element at a known, moderate 
temperature (controlled by the air rate through the Inconel 
tube) can be brought in contact with exhaust gas at any 
given temperature and at any mass flow rate within the 
capacity of the system. 

The apparatus has been used at the Bureau to study the 
performance of temperature-sensing elements exposed di- 
rectly to the gas stream, elements encased in metal and 
ceramic protection tubes, and elements imbedded in in- 
sulating materials such as quartz and beryllia. 


Ultrahigh-frequency Amplifier 

DAYTON, Ohio.—A radio frequency amplifier for ultra- 
high frequencies was the subject of a paper presented at 
the Airborne Electronics Conference by B. F. Tyson and 
J. G. Weissman of the Physics Laboratories, Sylvania 
Electric Products Inc., Bayside, N. Y. The amplifier 
has a frequency range from 475 to 900 Mc., and uses 
a Type 5768 disk-seal planar triode in a grounded-grid 
circuit. The small size and double-end construction of 


the tube make it suitable for concentric-line circuitry. Its 
plate-to-cathode capacitance is only 0.015 mmf. and it pro- 
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vides a transconductance of 6500 micromhos with 8-ma. 
plate current. . 

Low cathode impedance of the 5768 triode permits direct 
feeding of the cathode input from a 50-ohm antenna line 
with mismatch loss less than 2 db. Output from the ampli- 
fier, at an impedance level of 50 ohms, is picked up by a 
small loop coupled to the tuned plate line. The power gain 
is about 16 with bandwidth between 6 and 12 me. The r-f. 
amplifier used in the head end of a receiver reduces local- 
oscillator radiation by a factor of about 500. 





Stick-force Indicator for Aircraft 


WASHINGTON, D. C.—An instrument which auto- 
matically indicates the force applied to the control stick of 
an airplane has been developed at the National Bureau of 
Standards, according to Technical Report 1447. The new in- 
strument makes use of the flexure in a cantilever spring in 
the stick handle. It is unaffected by ordinary fluctuations of 
aircraft battery voltages, and permits photographic record 
of stick-force indications. 

In the new device, the standard stick handle is replaced 
temporarily by another containing the sensitive element—a 
cantilever spring whose deflection in two mutually perpen- 
dicular directions is measured. These deflections control 





Fig. 1. Components of the NBS stick-force indicator. 


voltages which operate a remote dual-peinter indicator by 
means of d-c. synchros (Selsyns). 

The cantilever spring is a vertical rod of circular cross- 
section (Fig. 1) whese lower end is held firmly in the base 
of the unit. At the top of the rod a sphere is attached. About 
the sphere is clamped the cylindrical handle, thus localizing 
the application of force by the pilot at one point. Flexure 
of the rod is then a measure of the transverse force exerted 
through the handle and spherical joint. 

When the rod is bent by the application of a force at the 
handle, it deflects one or both of two flat-spring strips 
mounted vertically beside the rod. The strips are attached at 
the lower end but are free at the upper to swing out with 
the rod as it bends. The flat strips are mounted in vertical 
planes which are at right angles. Outward or inward mo- 
tion of either of the strips moves a lever attached to the 
brush shaft of the corresponding synchro transmitter (Fig. 
2), causing rotary motion of the brushes of the transmitter. 
The voltages thus produced are transmitted to two com- 
mercial d-c. synchro indicators, which show motion in the 
two perpendicular directions. Both indicators are housed in 
one case having a single scale and graduated directly in 
pounds of force. The equipment weighs about 3 pounds. 

The instrument is calibrated by hanging weights from a 
handle held in a horizontal position. 
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Fig. 2. Components of the synchro transmitter and receiver. 


Tests of a typical instrument show a maximum hysteresis 
of about 2 percent of full scale. Thus the uncertainty in 
reading is about 1 percent of full scale. The calibration 
curve deviates about 2 percent from linearity; sensitivity is 
about 0.5 percent of full scale. 


Magnetic Comparator Separates Bolts 


ROCK FALLS, ILL.—A GE magnetic comparator, in- 
stalled in a specially-designed test bench at Russell, Burd- 
sall & Ward Bolt and Nut Company, Rock Falls, IIl., enables 
one operator to separate mixed bolts at a rate of 2200 an 
hour. 

Unseparated bolts previously were sold at the classifica- 
tion of the lowest grade material in the mix, at considerable 





loss. To eliminate this, the company had to separate large 
numbers of bolts from mixes of differing material, a costly 
and time-consuming process. To facilitate the sorting opera- 
tion, C. K. Hayward, Chief Metallurgist of the company, 
designed and built a testing bench which incorporates the 
magnetic comparator. 

Basically an impedance comparator, the device correlates, 
through the use of standard reference specimens, the chem- 
ical and physical properties of the bolts being separated with 
the electrical and magnetic characteristics. Variations are 
shown on an indicator. The comparator is recessed in the 
test bench to make it easy for the operator to see the in- 
dicator. The testing coil is set in flush with the bench top 
so that the operator does not have to lift the bolts into the 
coil,‘but simply drops them in. 

In one recent instance, a customer rejected $7,500 worth 
of bolts because of mixed content. A single operator, using 
thescomparator test facilities, was able to separate the en- 
tire lot of 150 kegs (each containing approximately 1500 
bolts) at a rate of 2200 an hour. 

















POINTER eS Two types of STABILINE Automatic Voltage Regu- 
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i. lators are offered by The Superior Electric Company 
( to meet the* requirements of maintaining constant 
y : c a-c voltage to electrical equipment. 
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INSTANTANEOUS ELECTRONIC 


Type IE is a completely electronic unit with no moving 
parts. It provides almost instantaneous correction of 












YSTEM 
line voltage or load changes. Waveform distortion 
om never exceeds 3 per cent. Output voltage is held to 
within + 0.1 per cent of nominal for wide line 
steresis variations; to within + 0.15 per cent of nominal for 
nae any load current change or load power factor change 
ivity is from 0.5 lagging to 0.9 leading. Type IE is versatile 
? in application finding wide use in laboratory work, 
1E51002R on test lines and as a component of other equipment 
where the most exacting voltage regulation is neces- 
Jolts 1E51002 sary. There are 28 standard models for 115 and 230 
volts, 50 or 60 cycles, single phase operation ranging 
or, in- in capacity from % to 5 KVA. Special units are 
Burd- available for higher frequency operation . . . to 
nables meet government agency specifications . . . or for 

700 an unusual applications. 


cb ol ELECTRO MECHANICAL 


Type EM is an electro mechanical unit with a very 
sensitive detector controlling a motor-driven POWER- 
STAT variable transformer which feeds a buck-boost 
auxiliary transformer. Its outstanding advantages are 
zero waveform distortion and high efficiency. Type 
EM4102 EM is most often used in the control of industrial 
loads. However; the demand of today’s electronic 
equipment for constant voltage with absolutely zero 
waveform distortion necessitates the incorporation of 
a type EM as an integral part of the assembly. 
Type EM is offered in standard models for 115, 230 
and 460 volts, 50 and 60 cycles, single and three 
phase duty in ratings from 2 to 100 KVA. Special 
units can be designed for higher frequencies, for 
conformance to government agency requirements 





EM4102R 





] 7 
oils and for individual needs. 
fo FOR INFORMATION ON STANDARD STABILINE AUTOMATIC 
s the VOLTAGE REGULATORS SEND FOR BULLETIN $351 oe 
COMPLETE WITH ENGINEERING DATA, PHOTOGRAPHS, 

otis RATINGS, DIMENSIONS AND DIAGRAMS. 
hem- ‘ 
with 

a Oey tHe SUPERIOR ELECTRIC co 
- the s 
or BRISTOL, CONNECTICUT 

top a 
th | 

' 2) 712 CHURCH STREET, BRISTOL, CONNECTICUT 
a MANUFACTURERS OF POWERSTAT VARIABLE TRANSFORMERS, 
as STABILINE AUTOMATIC VOLTAGE REGULATORS, VARICELL D-C 
500 POWER SUPPLIES, VOLTBOX A-C POWER SUPPLIES, SUPERIOR 





5-WAY BINDING POSTS, POWERSTAT LIGHT DIMMING EQUIPMENT. 
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it will pay you to take a good loo 


PYR-O-VANE 


and 


-PROTECT-0-V 


 cortrollers | 


% 


Panelboard showing Pyr-O-Vane and Protect-O-Vane Controllers for travelling oven at International Resistance Co. 


Lax all other products that bear the Honeywell 
nameplate, the Brown Pyr-O-Vane and Protect-O- 
Vane Electonic Controllers have established a 
reputation for sound design, trouble-free perform- 
ance, and flexibility of application . . . all of practi- 
cal importance to superintendents, engineers and 
instrument men. 


Both instruments reflect years of experience in 
pyrometer construction. Galvanometer unit in 
each, incorporates a new high resistance circuit 
that provides an accuracy to + 1% of total span. 
The electronic vane-type control unit pro- 
vides a continuous knife-edge control, with snap 
action at the control point. Fluctuating line- 
voltages and changes in ambient temperatures and 
humidity have little or no effect on accuracy. 
Sensitivity of control is easily adjusted to meet 
individual control requirements or abnormal vi- 
bration conditions. 


The Pyr-O-Vane is ideal for practically all tem- 
perature control applications. It is available with 
on-off, two or three position control. 


The Protect-O-Vane is especially designed to pro- 
tect electric and fuel-fired furnaces from excess 





temperatures. It automatically cuts off power 
and/or the fuel supply when a safe limit is ex- 
ceeded. Flashing neon light warns of excess tem- 
perature ... audible alarm may be sounded, if 
desired. Manual reset button will not re-start furn- 
ace until the temperature drops to a safe point. 


Check These PERFORMANCE Features: 


./ Snap-action control relay is highly responsive to 
changes in thermocouple emf. 

V Separately enclosed high-resistance galvanometer 
is exteptionally stable and has high sensitivity. 

V Vane-type electronic control provides continuous 
non-cyclic action. 

V/ Conttol sensitivity easily adjusted to meet indi- 
vidual control requirements or abnormal vibration 
changes. 

J/ a agpacl design and thermocouple burn-out 
feature protects work load. Neon light warns of 
component failure. 

V/ Plug-in design reduces maintenance, simplifies 
servicing. 

/ Universal case . . . for flush or surface mounting. 

V/ Easily installed, low in cost. 
































Ruggedly constructed, simply designed units permit easy removal 
when servicing or replacement is required. Plug-in feature of gal- 
vanometer and control units eliminates damage to measuring and con- 


trol elements . . . provides greater efficiency in making range changes 





or adjusting control to fit particular requirements. 


Typifying the many advantages afforded by the 
Pyr-O-Vane and Protect-O-Vane electronic con- 
trollers, is the plug-in feature of their measuring 
and control units. Unit construction provides a 
definite plus factor in easy removal for servicing, 
or range change which may be made by simply 
plugging-in another galvanometer. All control units 
for any given voltage and frequency are identical 
and can be used for any scale range. 


The two compartments of the case are provided 
with separate covers, completely protecting gal- 
vanometer and control unit from dust and mois- 


ture. The upper compartment houses the high 
resistance galvanometer while the lower contains 
the vane-type electronic control unit. 


Take a good look at these unusual features... call 
in your local Honeywell engineer for a discussion 
of their utilization in your plant. Specification 
sheets Nos. 112 and 113 sent on request. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., In- 
dustrial Division, 4482 Wayne Ave., Philadelphia 
44, Pennsylvania. Offices in more than 80 principal 
cities of the United States, Canada and through- 
out the world. 


Honeywell 


“Brow Qustiiuaedtt- 









The Month’s NEW INSTRUMENT: 


In this department we report each month new devices for measurement, inspection, testing, 
computing, metering and automatic control—in the form of concise technical descriptions. 


FOR FURTHER INFORMATION USE THE POSTAGE-FREE ORDER CARD ON PAGE 152] 





pH Recorder 


New pH recorder comprises electrode 
assembly, electrometer amplifier, and 
standard electronic potentiometer. Elec- 
trode. assembly comprises glass elec- 


trode, calomel reference electrode, and 
resistance thermometer which corrects 
for temperature variation of glass elec- 
trode. Waterproof electrode assembly 
available in bronze or stainless steel. 
Sample is visible in non-clog flow 
chamber. Features include automatic 
zero set, balance control, compactness, 
complete shielding, high stability, ac- 
curacy of 0.1 pH, multi-point readings, 
and alarm-signal accessory.—Cam- 
bridge Instrument Co., Inc., 3208 Grand 
Central Terminal, New York 17, N. Y. 


Mention No. 1201 when filling out card. 





Instrumentation Camera 


New “Varitron Model DR-2” camera 
is pulse-operated variable-sequence 
camera for aircraft and ground instal- 
lations. Maximum picture frequency is 
8 frames per sec. Frame frequency is 
controlled by timer, intervalometer, or 
any device which can make and break 
set of contacts. Camera is composed of 
four basic units—(1) electrically-oper- 
ated shutter with maximum center 
opening of 1% in. and speeds variable 
from 1/50 to 1/200 sec. by varying 
voltage input remotely, and with built- 
in eleetronic flash contacts, (2) camera 
body and data recording chamber, (3) 
film magazine, for either 35 or 70 mm. 
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roll film in 100-ft. daylight loads or 
200-ft. darkroom loads, and (4) remote 
control box, approx. 5 x 6 x 9 in. which 
houses shutter-speed control, indicator 
and control actuator, intervalometer, 
and switches and lamp to control and 
indicate remotely the operation of the 
camera counter to show frames ex- 
posed. Weight is 20 lbs.—Photographic 
Products, Inc., 6916 Romaine St., Holly- 
wood 38, Calif. 


Mention No. 1202 when filling out card. 





Dual-purpose Camera 


New high-speed-camera modification 
permits mechanical and electrical as- 
pects of subject to be recorded simul- 
taneously on same film. Lens records 


images on cathode-ray oscillograph 
through back of film while mechanical 
aspects of subject are photographed on 
front. As film travels in_ vertical 
direction, horizontal-deflecting circuit 
alone is used. Film speed provides time 
base; exposure of oscillograph trace is 
continuous. Trace may be placed at any 
desired position. Modification can be 
added to “Kodak” or “Eastman Type 
III” high-speed cameras.—Eastman Ko- 
dak Co., Rochester 4, N. Y. 


Mention No. 1203 when filling out card. 





Audio Oscillator 


New “Type 1214-A Unit Oscillator” 
is simple two-frequency oscillator (400 
and 1000 cycles) useful as either mod- 


ulating or general-purpose source. Out- 
put of 0.2-watt, with less than 3-per- 
cent distortion, is adequate for bridge- 
measurement work. Power supply is 
built in.—General Radig Co., 275 Mas- 
sachusetts Ave., Cambridge 39, Mass. 


Mention No. 1204 when filling out card. 


Sensitive Potentiometer J 


New potentiometer circuit measures 
spans as narrow as 100 microvolts; js 
applicable to laboratory investigations 
or production-line measurements of 


signals in the order of 0.1 microvol 
Can be used also for precise measure 
ment of differential temperatures and iz 
radiation pyrometry. Indicator, record: 
er, or controller can be used in conjune- 
tion with potentiometer.—Brown Inst 
ments Div., Minneapolis-HoneywellR 
ulator Co., Wayne & Windrim Ave, 
Philadelphia 44, Penna. 


Mention No. 1205 when filling out card, 


ae 


$ 4 





Differential Bridge 
Thermometer 


New “Type BD Differential Speed 
Bridge” measures difference between 
two temperatures with accuracy. 
balance of a-c. bridge is amplified 
indicated on 0-500 microammeter. / 
high sensitivity, one division on meté 
is equivalent to less than 0.001 @ 
Uses include boiling or freezing poin 
depression, calorimetric measurements 
efficiency of radiators, etc.—Weille 
Instruments Corp., 95 Broad St., New 
York 4, N. Y. 

Mention No. 1206 when filling out card,) 





Electronic Gage 


New “Indi-Ac” electronic indicatot 
checks setups and runout on machine 
and surface-plate work in shops, tod 


rooms, and gage rooms. Consists 0 
induction-type gage head adjustablyy 


mpeg et ote RE Oat 2 - 














DOUBLE DUTY 
with 
DUAL TORQUE TUBE 








LLORLOPL 


Type 888 reversible Torque Tube 
Housing permits the installation 


perate an 
alarm, control an electric circuit, 
operate two pilots, control an 
additional electrically operated 
valve in event of pneumatic sup- 
ply failure or other emergency. 
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== UNIT MOUNT 


AND 
= UNIT MOUNTING 
= _sOBASES 





coos 


SERIES =7001 


#1 AND #2 


SIZE CUP TYPE = 
UNIT MOUNTS SERIES #7002 


VIBRATION ISOLATION AND SHOCK 
PROTECTION FOR AIRBORNE EQUIPMENT 


Minimum weight — Maximum 
structural strength — Complies with 
all applicable Government specifi- 
cations — High inherent damping 
provides stability with shock and 
over-load capacity — Wide environ- 
mental tolerance — Optimum per- 
formance under all service condi- 
tions. #7001 in 5 load ranges 2 to 
10 Ibs. — +7002 in 5 load ranges 
2% to 40 Ibs. 





SERIES +878 
Two +7001 Unit Mounts assembled 
on common tie plate with bonding 
jumper — Simplifies mounting and 
red bly time — Load 
ranges from 1 to 20 Ibs. 








SERIES #892 
Complete Mounting Bases are 
available incorporating 
#7001 or +7002 Unit 
Mounts. Write for engi- 
neering data. 


Wrsscgtosy 
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mounted on stand, and high-stability 
4-tube amplifier with 2-scale meter. 
Scales read 0.0005 and 0.00005 in. or 
0.0001 and 0.00001 in. per division, 
either side of zero.—Graham-Mintel 
Instrument Co., 735 Carnegie Ave., 
Cleveland 15, Ohio. 


Mention No. 1207 when filling out card. 





Electronic Stethoscope 


New “Elec-Detec” electronic stetho- 
scope has metal probe which trans- 
mits impulses to headphones. Localizes 
source of noise and helps diagnose 





trouble. Locates friction noises in bear- 
ings, pistons, valves, ete. Furnished 
complete with high-impedance head- 
phones, batteries, and case.—Anco In- 
strument Div., 4254 W. Arthington St., 
Chicago 24, Ill. 


Mention No. 1208 when filling out card. 





Power Analyzer 


New “Model 1782” analyzer measures 
volts (0-150-300-600), amperes (0-1.5- 
5-15-50-150-300), watts (0-300 min. to 
240,000), reactive KVA (translated by 
monograph to power factor), and phase 


. 








rotation of 3-, 2-, and single-phase cir- 
cuits. Frequency is 25 to 133 cps; 
accuracy of ammeter and voltmeter is 
1 percent, wattmeter 2 :percent. Tap- 
changer switch makes it possible to 
change current ranges under load. 
Weight is 34-lbs—Niagara Electrical 
Instrument Co., 559 Ellicott St., Buf- 


+ falo 3, N. Y 


Mention No. 1209 when filling out card. 


Battery Tester 


New “C&C Battery-Scope” is Open. 
circuit battery tester. Employs prip. 
ciple of cell-balance analysis, thn, 
individual cells of battery are balanced 
against each other in sensitive brid 
circuit of tubeless magnetic amplifiers 






Degree of unbalance is registered on 
meter. Even completely discharged bat. 
tery can be tested. State of charge is 
also indicated on second scale, thus 
eliminating need for hydrometer, 
Standard model is “type X-10.” Deluxe 
model “type X-20” includes system for 
testing battery cables and _ starter 
switches.—McColpin-Christie Corp. 
Ltd., 3410 W. 67th St., Los Angeles 48, 
Calif. 

Mention No. 1210 when filling out card. 





Surface-temperature 
Thermometer 
New “Model 310” surface-temper- 


ature thermometer may be affixed to 
any flat surface by silicone grease or to 





any ferrous surface by small magnetic 
clamp. Thermometer indicates temper- 
ature from back of instrument only as 
highly reflective evaporated mirror on 
dial insures thermal element against 
external radiation. Range is 0 to 300 
deg., calibrated in 2-deg. increments. 
Diameter is 2 in.; weight is one 0Z.— 
Pacific Transducer Co., 11921 W. Pico 
Blvd., Los Angeles 64, Calif. 

Mention No. 1211 when filling out card. 





Resistance Thermometer 


New “Fuse-Din” all-quartz long-stem 
resistance thermometers are construc 
ted of molybdenum or tungsten wire 
fused into wall of transparent quarts 
tube. Internal leads are fine silver for 
measurements to 900 C. or platinum 
for higher temperatures. Alumel cal 
be used to 1100 C. Overall length i 
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9 in. Sensitive tip is 2.5 in. O.D. is 
y in. Ice-point resistance Is 150 ohms. 
Resistance increment is 0.7 ohm per 
C. Speed of response is high and 
be increased by use of sensitive 
i) of 0.140 in. O.D.—Weiller Instru- 
ments Corp., 95 Broad St., New York 
4,N. Y. 

Mention No. 1213 when filling out card. 





Current Recorder 


New “TAG Recording Ammeter” 
yses “Clamp-Ammeter Unit Model 633, 

AIR-A2R” for recording alter- 
nating current without breaking cir- 
it. Rectifier network in instrument 
rectifies induced a.c. into d.c. supplied 





to recording amméter. Clamping jaws 
withstand breakdown test of 5,000 v. 
ac. and can accommodate conductors 
two inches in diameter. Overall accu- 
racy is 8 percent. Recorder can be sup- 
plied as 12-point recording ammeter 
for permanent installation on four-wire 
three-phase system.—Tagliabue Instru- 
nents Div., Weston Electrical Instru- 
nent Corp., 614 Frelinghuysen Ave., 
Newark, N. J. 

Mention No. 1214 when filling out card. 





Soil-resistivity Meter 


New “Model 2438-A Vibroground” is 
direct-reading meter for measurement 
of soil resistivities from 0 to 30,000 
ohms per cubic centimeter. 


Weight 





(with batteries) is only 9 lbs.; size is 
9x 6 x 6% in. Meter glass is shatter- 
proof. Power provided by eight No. 2 
flashlight batteries. Probe has com- 
fortable handle and replaceable tip.— 
Associated Research, Inc., 3766 W. Bel- 
mont Ave., Chicago 18, Ill. 

Mention No. 1215 when filling out card. 





Subminiature Meter 


New “Emico Subminiature Meter” is 
said to be smallest d-c. milliammeter 
ever developed, measuring 41/64 inch 
in diameter. Meter in steel case can 
be mounted in 9/16 diameter hole. It is 
13/16 in. long and requires 3/4-in. 
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CONSOLIDATED’s new Model 21-401 Mass Spec- 
trometer is a compact, medium-priced instrument, 
ideal for those laboratories having only moderate 
analytical loads. Highly versatile, it provides not 
only quantitative analyses of gaseous or light- 
liquid mixtures as automatically recorded mass 
spectra, but also precise recorded ratios of stable 
gaseous isotopes. Like the widely used Model 
21-103, it is exceptionally accurate and incorpo- 
rates many automatic, time-saving features. For 
the multitude of industrial and scientific applica- 
tions not requiring extremes of mass range, sensi- 
tivity, and operating speed, the Model 21-401 is 
of maximum value. Further information is con- 
tained in Bulletin CEC-1821-X1. 





model 21-401 


spectrometer 


an analytical 
and 1sotope-ratio 
mass Spectrometer 


The widely used Model 
21-103 Mass Spec- 
trometer for broad ap- 
plications - analytical 
and research. 







e 


Model 21-201 Isotope- 
Ratio Mass Spectrom- 
eter - specifically for 
measuring ratios of 
stable isotopes in gases. 


CONSOLIDATED ENGINEERING 


Corporation 


@ 


Analytical Instruments 
300 No. Sierra Madre Villa 


for Science and Industry 
Pasadena 8, California 
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Dali 


SITION SERVO ACTUATORS 


ZERO BACKLASH 
for LIFE... 


independent of 
extreme precision 


Zero backlash is achieved in Duncan 
& Bayley Position Servo Actuators by 
virtue of design rather than high cost 
fabrication. No springs, no close tol- 
erances on gear centers, no split gears 
are employed. Reduced shock loading 
eliminates excessive tooth wear. In 
addition, Duncan & Bayley Positior 
Servo Actuators incorporate these PLUS 
advantages. 


@Function independent of ambient 
temperature beyond most airborne 
requirements. 

@ Eliminates motor armature inertia; 
effective torque to inertia ratio 
improvement 20:1. Torque is inde- 
pendent of speed. 

@Torque repeatable for equal con- 
ditions within +1% independent 
of speed. 

@ improved amplification factor, out- 
put 80 watts for 40 MA (3 watt) 
control. 

@Continuous heat dissipation 40% 
of maximum rating. 

@ life consistent with typical indus- 
trial machinery. 


Applications for 
Duncan & Bayley 


Position Servo 





Actuators 


Radar antennce 


transmissions 





Autopilots 
Computer Drives 
Valve Servos 


Tension Controls 


MCU & BILE 


5 Hertel Avenue @ Buffalo 7 
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clearance in back of panel. Ranges 
are from 0-1 to 0-25 d-c. ma. Accuracy 
is 5 percent.—The Electro-Mechanical 
Instrument Co., 812 Chestnut St., Per- 
kasie, Penna. 


Mention No. 1216 when filling out card. 





Dynamometer 


New dynamometer for fractional-hp. 
(to 0.40 hp.) applications gives simul- 
taneous reading for torque and rota- 
tional speed. Comprises standard “Dun- 
can & Bayley PM 2” hysteresis brake 





mounted in low-friction ball bearings 
to which counterweight is attached. 
Torque is measured directly. Speed is 
measured by salient pole generation. 
Features include: Two-position switch 
for dual-range tachometer, easy re- 
calibration, salient pole tach generator 
absorbs insignificant power at speeds 
in excess of 500 rpm. and accurate 
readings of low torque. Operates on 
115-v. a.c. or d.c. power.—Duncan & 
Bayley, 785 Hertel Ave., Buffalo 7, 
. Ai 

Mention No. 1217 when filling out card. 





Insulation Tester 


New “English Electric” British-made 
electronic insulation tester measures 
insulation resistance at any d-c. poten- 
tial from 500 to 10,000 v. d.c. Also pro- 
vides aural indication of a-c. leakage 








or ionization current through test speci. 
men. Indicates both applied potentia] 
(E) and current leakage (I) by switeh 
selection. Resistance is E/I. Three 
ranges cover 100 to 250,000 megohms 
Chart is supplied for resistance caley, 
lation. Power is 110 or 220 v., 60 cycle: 
weight is 23 lbs. Non-lethal short-ciy. 
cuit output is 0.5 ma.—Herman 9, 
Sticht Co., Inc., 27 Park Place, New 
York 7, NiY%. 


Mention No. 1218 when filling out card, 





Surge Comparison Tester 


New industrial electronic surge com. 
parison tester locates insulation faults 
and winding dissymmetries in motors, 
a-c. and d-c. generators, transformers, 
and coils. Available in either mobile or 





portable models. Simultaneously tests 
turn-to-turn, phase-to-phase, and coil- 
to-ground insulation with potentials 
high enough to simulate power-circuit 
transient stresses. Results are obtained 
by single scope observation. Non-de- 
structive testing is assured even on 
fractional horsepower motors and gen- 
erators.—Westinghouse Electric Corp., 
P. O. Box 2099, Pittsburgh 30, Penna. 


Mention No. 1219 when filling out card. 





Pulse Generator 


New “Model D-2 Calibrator” has Vi 
pulse rates available at output. Coin- 
cidence circuits eliminate phase lags 





between outputs. Can be used for cali- 
bration of synchroscopes, as secondary 
frequency standard, etc. Simultaneous 
outputs have followed pulse spacings: 
10, 100, 1,000, 10,000, and 100,000 m- 
croseconds. Selection of pulse spacings 
from 20 to 200,000 microseconds 1s 
available; also pulses having pulse 
width which jis function of repetition 
period.— Rutherford Electronics Co. 
3707 S. Robertson Blvd., Culver City, 
Calif. 

Mention No. 1220 when filling out card. 
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Atmosphere Generator 


New “Type M-5724-S Atmo-Gen” at- Ne < 
mosphere generators provide atmos- Pq l] E R 


FLOWMETER =» TACHOMETER 


pheres for heat-treating operations 


such as clean non-decarburized harden- 
ing, dry cyaniding or carbonitriding, 
carburizing (carrier gas), copper and 
silver brazing, etc. Delivers 150 cubic 
feet of atmosphere per hour. Consists 
of ammonia cracker housed in steel 
cabinet. Includes an electric-tube fur- 
nace with temperature control, catalyst 
filled alloy retort, and flow-regulation 
accessories.—Hevi Duty Electric Co., 
Milwaukee 1, Wis. 

Mention No. 1221 when filling out card. 


ACCURATE within *4% 


Step-motor Counter 


New step-motor impulse counter pro- 
vides 100-percent accuracy up to 
counts per second. Covers counting 
ranges above those possible with elec- 
tromechanical counters and below those 


APPLICATIONS 





SEND FOR NEW 


in which sealers are used. Consists of BULLETIN 1050 


step motor with resetting-type register, 
and a power supply enclosed in steel 
case. Enclosure contains electronic 
switch and high-voltage supply for 
phototube preamplifier. Can be used at 
rates in excess of 100 counts per second. 
Weight is 12 lbs. Operates on 115-v. 
60-eycle power.—Special Products Div., 
General Electric Co., Schenectady 5, 


ay. 


Mention No. 1222 when filling out card. 


Exposure Meter 


New “Mascot PR-30” direct-reading 
exposure meter is designed primarily 
for use with color film. Rotating scale 
with calibrations for 4 film-speed index 
numbers (5, 10, 16, 50 A.S.A.) elimi- POTTER AERONAUTICAL CO. 


nates conversions and _ calculations. 
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RECORDING 
GALVANOMETERS 





The Century Model 210 Galvanometer 
has been designed and tested for the 
utmost in performance under any con- 
ditions. The unique small tubular type 
construction permits their installation in 
practically any type or make of photo- 
graphic recording oscillographs. These 
galvonometers are offered at low cost 
over a wide range of frequencies and 
sensitivities to satisfy most recording 
For additional informa- 
tion, write for our Catalog No. CGC 
206. 


requirements. 


Manufactured under Century Pat. 
2439576, also licensed by Kannes- 
tine Laboratories Patent 2149442. 





CENTURY GEOPHYSICAL 
CORPORATION 


1340 North Utica 


Tulsa, Oklahoma 


EXPORT OFFICE: 


149 Broadway, N. Y Philadelphia 


World’s Largest Manufacturer of 
Geophysical and Special 
Galvanometers 





1505 Race Street 








Page 1458—Instruments—Vol. 24 








NEW INSTRUMENTS 








Pointer reading is camera setting. 
Weight is 2.5 oz. Selenium-barrier 
photovoltaic cell has sensitivity from 
9 candles/sq. ft. to brightest sunlight. 
—Meter and Instrument Dep’t, General 
Electric Co., Schenectady 5, N. Y. 


Mention No. 1223 when filling out card. 





Exposure Controller 


New “Type-EC Model-1 Exposure 
Controller” produces photographic 
prints of constant exposure regardless 





| of negative density, light-source inten- 


sity, or exposure time. Light falling on 
film during exposure is integrated elec- 
tronically. When preset total-light point 
is reached, exposure light is cut off.— 
Shepard Laboratories, 430 Morris Ave., 


| Summit, N. J. 


Mention No. 1224 when filling out card. 





Carrier Telephone System 


New “Type 32E” carrier system pro- 
vides three or four high-quality tele- 
phone voice channels to long-haul toll 
lines. Eight-foot rack contains modula- 
tor-demodulator panels ‘for first three 
channels, pilot regulator, and subordi- 
nate equipment. Space is available on 
rear for fourth channe] sub-assemblies. 
Utilizes frequency spectrum from 3.3 
to 35 ke. for four channels, but can be 
operated with three channels on lines 


equipped with carrier systems a 
30 ke.—Lenkurt Electric Co., San = 
los, Calif. 


Mention No. 1225 when filling out card, 





Fault Locator 


New instrument which determines 
exact location of faults or crosses by 
direct meter reading is portable (j 
lbs.) and little affected by high-resis. 


ae 





tance crosses or faults or stray or 
parisitic currents invading ground con- 
nections. Built-in ohmmeter measures 
resistanee from 0 to 2 megohms. De- 
tects location of a fault or cross on 
any conductor which has resistance of 
at least 0.1 ohm for each 50,000 ohms 
of resistance of cross or fault.—R. F. 
Miller & Sons, Harvard, Neb. 


Mention No. 1226 when filling out card. 





Regulated Power Supply 


New “Model 208-A” power supply 
provides (1) 0-600 v. d.c. at 200 ma. 
with regulation better than 0.5 percent 


Soe 3 


ME 4 
from no load to full load, hum less 
than 5 mv., and output impedance less 
than 2 ohms; (2) 0-150 v. d.c. at 5 ma. 
with regulation within 1 percent at 
150 volts; and (3) 6.3 v. ac. at 10 
amp. unregulated. Weight is 47 lbs.— 
Electronic Measurements Co., Red 
Bank, N. J. 


Mention No. 1227 when filling out card. 





Line-voltage Regulator 


New “Model 1001” a-c. line-voltage 
regulator, said to be “absolute first in 
its field,’ has regulation accuracy of 
0.01 percent over load range of 1 - 1000 
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ut is 95-130 v. a.c. single phase, 
ie syclee; output voltage is adjust- 
able from 110-120 v. a.c. Contains 3- 
function output switch for normal regu- 
lator functioning, operation with in- 
tegral semi-fixed resistance in place of 


tentiometer, and direct load connec-: 


i ith control diode for regulation 
BP asitages other than 115 v. Uses 
four vacuum tubes and _no relays.— 
Sorensen & Co., Inc., 375 Fairfield Ave., 
Stamford, Conn. 

Mention No. 1228 when filling out card. 





Servo Amplifiers 


New “Type 421-A and 423-A” are 
universal, 400-cycle servo amplifiers, 
designed to drive two-phase servo mo- 
tors requiring 6 and 9 watts per phase 





respectively. Independent screw-driver 
control on damping, gain, and carrier 
phase. Maximum gain, 1000; phase ad- 
justable thru 160 degrees; internal 
pickup below 2 millivolts. Functions 
with any carrier-frequency data sys- 
tem.—Industrial Control Co., Wyan- 
danch L.I., N. Y. 


Mention No. 1229 when filling out card. 





Aircraft Temperature 
Control 


New “Micropulse” aircraft temper- 
ature control system has pulse duration 
that matches system response require- 
ments and actuator speeds for stable 
control. Controls any standard revers- 
ible actuator or actuator-valve com- 
bination without mechanical or elec- 
trical follow-up and without feedback. 
Employs no electronic amplifiers or 
tubes—Barber-Colman Co., Aircraft 
Div., Rockford, Ill. 


Mention No. 1230 when filling out card. 





UHF Sweep-Marker 
Generator 


New “WR-40 A UHF Sweep-Marker 
Generator” incorporates three types of 
UHF testing facilities—sweep-frequen- 
cy oscillator, marker oscillator, and 
crystal calibrator. Frequency range is 
from 450 to 920 Mc.; sweep width is 
from 0'to 45 Me. Uses two newly-de- 


e P fee, 








INDUSTRIAL 
RECORDING OSCILLOGRAPH 


FOR VIBRATION, TEMPERATURE, STRESS, STRAIN ANALYSIS 





MODEL 
408 
OSCILLOGRAPH 


The Century Model 408 recording oscillograph was designed expressly for airborne and 
mobile operation. As with all Century products, this oscillograph incorporates the utmost in 
design and workmanship, along with improved features, yet it remains simple in its operation 


and maintenance. 


FEATURES: 

Size: 20" long, 12%” wide, 8%” high. 

Weight: 60 pounds. 

Number of Recording Channels: 6 to 50. 

Detachable daylight loading magazine ac- 
commodating a roll of paper or film 
8” x 200’. 

Friction roller type paper drive by governor 
controlled electric motor with separate mo- 
tor for takeup drive. 


Paper speed: ti ly and instantly var- 
iable without changing gears or. sprockets. 





MODEL 
409 
OSCILLOGRAPH 


Separate optical system for viewing before 
or during recording. 

Glow tube timing system photographing .01 
second and .1 second lines. .01 second 
lines instantly removable by toggle switch 
for slower speeds. 

Data numbering at beginning of record. 

Footage indicator showing amount of paper 
remaining in magazine. 

Automatic record length control. 

Trace identification. 

Remote control unit. 





The Century Model 409 oscillograph has been designed for recording data where space and 
weight requirements are limited. This oscillograph has been tested to record faithfully while 


subjected to accelerations up to 20 G's. 
FEATURES: 

Size: 5” x 5” x 11”. 

Weight: 11 pounds. 

Cast Aluminum case. 


Paper speeds variable 12” to 12” per second. 


Detachable daylight loading magazine with 
a capacity of 356” x 50’ paper or film. 


2 to 12 individual channels. 
Trace identification. 


Trace viewing. 


For Complete Information Write 1340 North Utica 


er; GEOPHYSICAL CORPORATION 


TULSA, OKLAHOMA 


1505 Race Street 


Philadelphia, Pa. 





EXPORT OFFICE: 


149 Broadway, New York 
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, NEW INSTRUMENTS back-type R-C oscillator, buffer, anq § dant B: 
X : THE See associated power amplifier. Receive geo, on one 5! 
\ . tion is high-gain wide-range amplifier § console 2 
veloped “Type 5675” pencil triode tubes whose range is variable from 20 rption 
. fl us ila designed for UHF operation. Weight is -—50 db. in steps of 10 db. Filters pro. § di erent 
55 lbs—RCA Tube Dept., Camden, vide four frequency-response curves, § 180 Hig! 

N. J. Limiter limits peak power to meter | pention 

Mention No. 1231 when filling out card. The Daven Co., 191 Central Ave., Ney. 
ark, N. J. 
bs Mention No. 1234 when filli 

5 BY WATERMAN FM Modulation Meter . ——. ae ae 
New “Type 205 FM Modulation Met- o-..6 : scintilla' 

er” indicates maximum frequency de- Radiation Monitor hor, P 
ei viation due to modulation of FM trans- New “Radiation Sentinel Mode § *#8¢ 9” 





mitters in mobile services, as required 





1615A” laboratory monitor, has 4-in, 
meter and switch to select either count 
rate or geiger-tube voltage. Covers 5 
ranges from maximum of 500 to maxi- 
mum of 50,000 counts per min. ful] 
scale. Switch selects 2, 5, or 15 per. 
cent statistical accuracy by suitable 
time constants. Magnetically mounted 








probe permits thin mica window counter | when nl 
We. 12% Ibs. to be mounted on any ferromagnetic | are con 
12"x 5%"'x 7" object.—Nuclear Instrument & Chem- | photemt 
ical Corp., 229 W. Erie St., Chicago, Ill. ing alp! 

A Mention No. 1235 when filling out card, radiatio 
nother Waterman POCKETSCOPE Weight 
providing the optimum in oscilloscope e Div., Ge 
flexibility for analyses of low-level : End Window Counter ‘ cc 
by FCC. It is instantly adjustable to sc 


electrical impulses. Identified by its 
hi-sensitivity and incredible portabil- 
ity, $S-14-A POCKETSCOPE now per- 
mits “on-the-spot” control, calibration 
and investigation of industrial elec- 
tronic, medical and communications 
equipment. Direct coupling without 
peaking, used in the identical vertical 
and horizontal amplifiers, eliminates 

desirable ph shifting. Designed 
for the engineer and constructed for 
rough handling, the HI-GAIN 
POCKETSCOPE serves as an invalua- 





any frequency from 30 to 200 Mc. 
Relative field strengths of different 
transmitters, or of same transmitter 
with different adjustments, can be 
shown. Meter indicates modulation 
swing only, not center frequency.— 


Lampkin Laboratories, Inc., Braden- 


ton, Fla. 
Mention No. 1232 when filling out card. 





C-r Tube Reactivator 


New C-r tube reactivator weighs only 


8 lbs., and operates from 110 v. a.c. 
Reactivator gives full complex reactiv- 








New “Model B1E _ Geiger-Mueller 
Counter Tube,” which utilizes a fusion- 
sealed mica end-window, has 1%.-in. 
diam. windows supplied in any thick- 

















ble precision tool for its owner. ness from 1.6 mg./ cm.? up. Features in- greater 
clude small overall size, low cost, and | potenti: 
one-year guarantee. Uses include labo- | teau le 
Vertical and horizontal channels: 10mv pa — and field nmigager es any = seeent 
within —2DB from DC to 200KC and pulse ude in measurement or strong an with o 
rise of 18s aeadiatebond discriminating attenuators weak radiation sources.—Nuclear De- is 200 
and gain controls with internal calibration of trace velopment Laboratory, P. O. Box 1084, tive le 
amplitude. Repetitive or trigger time base, with linear- Kansas City, Mo. 5 to 2¢ 
ization from Yacps to SOKC with = sync. or trigger. Mention No. 1236 when filling out card. St., Bo 
Trace expansion. Filter graph screen. Mu metal shield . ts z 
And a host of other fecotures. entio: 
it Scintillation Counter 
| WATERMAN PRODUCTS (0, INC ation to tubes in which gases have cal mean i pone er ag 
é fi s Ld . . ne 
| PHILADELPHIA 25, PA. © poisoned cathode, complete with short ee a ee me _. 
Lo eee pecing cycle; nerensgs emission and permanent thalium-activated sodium | from 
i 4 * jodide crys moun n remova 
_ WATERMAN PRODUCTS INCLUDE: | Dept. DG, New sewage bb Y. 1 cay “RCA 6819” shine multiplier ibe ge 
A ; Mention No. 1233 when filling out card. with circuitry, and 6-ft. cable to scaler | gs eo) 
ge . “ee ruisEecore or tyra: 08 3 Weight is 1.5 lbs. = solvent 
pap ee aes sories include lead collimator and crys- nd ca 
ones re ao a ON Transmission Set tal eap for wide-angle gamma cout a cs 
ba oe New “Type 12A Transmission Meas- 118.—Vuclear  ivesearcl orp., Ine., 
S-14-B WIDE BAND POCKETSCOPE oxtee” or “Gain Set” is designed for Federal St., Philadelphia 46, Penna. he ‘ 
5-155 FORE TURE POCKETSCOPE measurement of voice transmission sys- Mention No. 1237 when filling out card. Mentic 
Also RAKSCOPES, LINEAR tems. Source output and receive input 
AMPLIFIERS, RAYONIC “in are 600-ohm balanced circuits. Oscil- 
J wade lator is 1000-cycle low-distortion feed- Beta Gages 
and other equipment . 
ye lea a ns BE New “Absorption and_ Backscatter 
\ Beta Gages” for low-cost determination New 
of weight per unit area of sheet mate § tube c 
rials determine weight changes by g ting \ 
small beam of beta rays. In absorption § compa 
gages, rays emitted from sealed radio- J tion e 
active source pass through sheet to be § to2m 
measured; absorption is measure of § ty cir 
thickness if density of material is con- § and a 
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ut card, 





gant. Backscatter gages are mounted 
one side of the sheet only; use same 
wpsole and recording apparatus as ab- 
sption types, but work on slightly 
erent principle—Tracerlab, Inc., 
130 High St., Boston 10, Mass. 


Mention No. 1238 when filling out card. 





Radiation Probe 


New lightweight radiation probe is 
gintillation counter comprising phos- 
phor, photomultiplier tube, and two- 
stage amplifier. Light flashes produced 





when nuclear particles strike phosphor 
ate converted into electrical pulses by 
photemultipler. Phosphors for detect- 
ing alpha, beta, gamma, and neutron 
radiations are in caps on end of probe. 
Weight is 10 lbs.—Special Products 
Div., General Electric Co., Schenectady 
5, N. 


Mention No. 1239 when filling out card. 





Gamma Tube 


New “TGC-16” industrial gamma tube, 
designed for gamma-ray and cosmic- 
tay counting, can be used for industrial 
applications such as pipe-line inspec- 
tion and liquid-level gages. Life is 





greater than 2x108 counts. Starting 
potential is 870-980 v. Minimum pla- 
teau length is 200 v. with slope of 1 
percent per 100 v. Fill gas is helium 
with organic quench. Recovery time 
is 200 microseconds. Standard sensi- 
tive length of 12 in.; available from 
5 to 20 in—Tracerlab, Inc., 180 High 
St., Boston 10, Mass. 


Mention No. 1240 when filling out card. 





Decontaminating Solution 


New “Radiacwash” is general-purpose 
solution which removes radioactivity 
from contaminated surfaces. Combines 
several physical and chemical princi- 
ples of decontamination. Liquid acts 
as combination detergent, emulsifier, 
solvent, ion-extractor, surface wetter, 
and carrier. Can also be used for gener- 
al . metal-cleansing work.—Atomlab, 
Ing. 489 Fifth Ave., New York 11, 


Mention No. 1241 when filling out card. 





Current Stabilizer 


New “Norelco MA Stabilizer” holds 
tube current constant at any given set- 
ting when used in conjunction with 
company’s water-cooled X-ray diffrac- 
tion equipment. Has three ranges—0.5 
to 2 ma., 7 to 25 ma., 25 to 50 ma. Safe- 
ty circuits protect X-ray tube filament 
and automatically turns off main dif- 








OUTSTANDING CARRIER FREQUENCY STABILITY 





y y/ 
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Write the factory for 
complete engineering data 





















VA ...in this new 
J “Bendix -Pacific 


TELEMETERING TRANSMITTER 


Y Ve crystal-controlled 





Bendix-Pacific has developed a new submini- 
ature airborne telemetering transmitter offering 
outstanding carrier frequency stability under 
extremes of temperature, vibration and accel- 
eration. This new unit is a crystal-controlled, 
phase-modulated, VHF transmitter. 


The Bendix TXV-11 VHF Telemetering Transmitter, now 

in production, meets the following specifications : 

Temperature Stability: Carrier drift less than + .02% 
from —40° C. to +70° C. 

Vibration: Maximum noise is less than an equivalent carrier 
deviation of + 0.25 ke when subject to a sinusoidal 
vibration 20 to 300 cps at 10 g in any plane. 

Acceleration Error: Negligible to 75 g along 3 major axes. 

Power Output: 2 watts (nominal) 

Output Imped : 52 ohms (nominal) 

Modulator Input Impedance: 470 K ohms and 60 mmf. i 

Modulation Index (b): 1.8 at .3 v rms. ae 

Distortion: Less than 1.5% total harmonic distortion for any 
frequency between 2300 cps and 70 kc at a modula- 
tion index of 1.8. 

Heater Supply: 6.3 v + 10% at 1.2 A 

Plate Supply: 200 v at 60 ma. 

Screen Supply: 150 v at 15 ma. 

Size: 2), x 3% x 1% 

Weight: 0.9 Ib. 
























Pacific Division 


“Bendix Aviation Corporation 


NORTH NQLLYWOOD, CALIF 


40 MEASURE. TO WaRw. ro yupicATE-- ATADISTANce 
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XACEM 


Low Temperature - General Purpose / 


bp HAND PYROMETER 























































Type LT-840 
Low temperature 
Xactemp Pyrometer 
with rigid extension 
arm and surface 
tip thermocouple. 


1001 USES 


This is the answer to 
quick, accurate tem- 
perature readings below 
800° F. in many industrial 
processes and operations. 
And it's so convenient to 
handle. 
The Xactemp hand-type 
pyrometer, Model LT-840, is 
used with needle thermocouples, rib- 
bon thermocouple, surface tip ther- 
mocouple, and other specially de- 
signed thermocouples and extension 
arms. These are easily interchange- 
able and, without adjustments or 
recalibration of the instrument, quick- 
ly ready it for measuring the surface 
temperature of stationary and re- 
volving rolls and cylinders, flat and 
irregular surfaces of molds, dies, etc. 
in rubber and paper making, plastic 
materials, rubber, wax, oils, greases, 
and other semifluid materials. 
Handy, compact design makes this 
Xactemp pyrometer ideal for field 
service, laboratory, and production- 
line use. 


Price Xactemp Pyrometer less thermocouples 
PTTTTTTITITTiTT rrr 


Write for detailed, descriptive litera- 
ture on Gordon Xactemp Pyrometers. 


GORDON: 
°% SERVICE. 


CLAUD S. GORDON CO. 
Manufacturers & Distributors 


Thermocouple Supplies + Industrial Furnaces & Ovens 
Pyrometers & Controls * Metallurgical Testing Machines 
Dept. 2! + 3000 South Wallace St., Chicago 16, Ill. 
Dept. 2! + 2035 Hamilton Ave., Cleveland 14, Ohio 
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NEW INSTRUMENTS 








fraction unit in event of failure in 
filament circuit. Can be built into ex- 
isting “Norelco” X-ray diffraction 
equipment.—Research & Control Instru- 
ments Div., North American Philips 
Co., Inc., 750 S. Fulton Ave., Mt. 
Vernon, N. Y. 


Mention No. 1242 when filling out card. 





Hydraulic-pneumatic Servo 


New “Atcotran Hydraulic-pneumatic 
Servo System” is method of remotely 
controlling hydraulic or pneumatic 
servo cylinder within 0.001 in. System 
positions control pistons from variables 





measured by various types of “At- 


cotran Transmitters.” Variables are 
amplified by servomechanism, which op- 
erates a pilot valve in response to elec- 
trical signal. Unit controls speed of 
stroke in either forward or reverse di- 
rection and can stop and return stroke 
with positive repeatability—Automat- 
ic Temperature Control Co., Inc., 5200 
Pulaski Ave., Philadelphia 44, Penna. 


Mention No. 1243 when filling out card. 





Miniature Magnetic Head 


New “CRC Miniature Magnetic Head 
Model HA 102” provides higher com- 
ponent density in magnetic-memory 


storage systems. Head has %-in. diam. 
length. 


and 1-in. Non-abrasive core 








will not injure magnetic drum coati 

in case of accidental contacts. Operate 
at frequencies up to 120 kc.; has 18.8 
mh, total inductance, and 11 ohms de. 
resistance; is stable over wide temper. 
ature ranges; requires only 50-ma, 
writing current and produces 0.4 yolt 
playback voltage from center tap to 
one end.—Computer Research Corp 
3348 W. El Segundo Blvud., Hawthorne 
Calif. . 
Mention No. 1244 when filling out card, 





Torsion Bar Load Cell 


New “Atcotran Torsion Bar Load 
Cell” changes mechanical force into 
electrical signal. Consists of a differ. 
ential transformer and a torsion bar 
held fast at one end and allowed to 
rotate on opposite end. Free end con. 
nects to force through lever. Armature 
of transformer also is connected to 
free end of torsion bar through lever 
and moves in coil of transformer when 
force is applied to lever. Generated sig- 
nal is proportional to armature posi- 
tion off center. Accuracy is % percent 
of full-load range. Available in ranges 
from 0-100 pounds to 0-2500 pounds. 
—Automatic Temperature Control Co., 
Inc., 5200 Pulaski Ave., Philadelphia 
44, Penna. 


Mention No. 1245 when filling out card, 





Float Valve 


New “No. 18 Series” float-operated 
valves consist of valve mechanism and 
float. “No. 118” is variation to protect 
against back-siphonage. Except for neo- 
prene valve seat, all parts are copper 





No. 18 





No. 118 


or brass. Opens to full capacity with 
small float drop, and closes tightly 
against supply pressures up to 100 Ibs. 
Assembly is held together by single 
sturdy brass pin. Capacity ranges to 
1500 gallons per hour, depending on 
supply pressure——McDonnell & Miller, 
Ince., "aes N. Spaulding Ave., Chicago 


Mention No. 1246 when filling out card. 





High-pressure Reducer 


New “Ermeto” reducer for high pres- 
sure offers high-pressure sealing ad- 
vantages of tube fitting and can han- 
dle reductions ranging from 2 to % 
in. without affecting dependable per- 
formance.—Industrial Div., The Weath- 
erhead Co., Cleveland 8, Ohio. 


Mention.No. 1247 when filling out card. 
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Mobile Inspection Unit 


New mobile inspection cabinet con- 
jgins inspector’s tools and measuring 
instruments. Unit is 37 x 28 x 18 in., 
gnstructed of heavy-gage welded steel. 





Pressed wood top provides surface for 
gage inspection. Five drawers are 
roller mounted and locked. Adjustable 
light provides illumination.—The Do- 
ALL Co., 254 N. Laurel Ave., Des 
Plaines, Ill. 


Mention No. 1248 when filling out card. 





Thermometer Magnifier 


New magnifier with spring clamps 
is snapped onto any standard thermom- 








‘eter to magnify two-inch section. Op- 


erator can take reading from 6 feet. 
Hairline serves as reference point. 
Made of polished plastic—Fisher Sci- 
entific Co., 717 Forbes St., Pittsburgh 
19, Penna. 


Mention No. 1249 when filling out card. 





Bimetal Thermostat 


_New quick make and break bimetal 
disk thermostat is for applications in 
which moisture beads are a problem. 
Type MH200” is hermetically sealed 























r bY 


Nn 2) 


Provide New Safety for Shipments 


Lord Shockproof Packing does away with solid bolting, cushion 
packing, and all other methods heretofore used in the attempt to safe- 
guard the shipment of fragile products, sensitive equipment, and 
complicated mechanisms. 

The product rides on Lord Shipping Mounts, designed to cushion 
the forces of shock in transit. Even under severe abuse in handling 
the product never touches the container. 

From. the knowledge and experience gained in over a quarter of a 
century of specialization in solving shock and vibration problems, Lord 
has developed flexible rubber mountings to adequately cushion equip- 
ment against shock forces from all directions. Lord Shipping Mounts 
are easily installed in your own shipping cases by your packers. They 
are accurately designed for correct resiliency and load bearing strength 
to protect your product. 

Users report: “No breakage on record”. . . “Haven’t lost a shipment 
due to rough handling”. . . “Need for servicing and adjustment of 


































machines on arrival practically eliminated.” 

The LORD representative in your area will recommend the type, 
number, and placement of Lord Shipping Mounts to safeguard your 
shipments. Call the nearest Lord Field Office, or write us for full 
information. 


Provide positive shock protection. 

e Permit shipping completely assembled product. 

e Reduce need for servicing and adjustment at 
destination. 

e Eliminate packing errors .. . save time. 

@ Reduce fire hazard by eliminating storage of 
loose packing materials. 





LORD MANUFACTURING COMPANY °¢ ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp. Ltd. 


Vibration-Control Mountings 
. .. Bonded-Rubber Parts 


LoD 


DED 
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PHYSICISTS 
AND 
SENIOR RESEARCH 
ENGINEERS 


POSITIONS NOW 
OPEN 


Senior Engineers and Phys- 
icists having outstanding aca- 
demic background and ex- 
perience in the field of: 


Microwave Techniques 
Moving Target Indication 
Servomechanisms 

Applied Physics 
Gyroscopic Equipment 
Optical Equipment 
Computers 

Pulse Techniques 

Radar 

Fire Control 

Circuit Analysis 
Autopilot Design 

Applied Mathematics 
Electronic Subminiaturi- 
zation 

Instrument Design 
Automatic Production 
Equipment 

Test Equipment 

@ Electronic Design 


@ Flight Test Instrumenta- 
tion 


are offered excellent working 
conditions and opportunities 
for advancement in our Aero- 
physics Laboratory. Salaries 
are commensurate with abil- 
ity, experience and back- 
ground. Send information as 
to age, education, experience 
and work preference to: 


NORTH AMERICAN AVIATION, INC. 
Aerophysics Laboratory 
Box No. R-4 
12214 Seuth Lekeweod Bivd. 
Dewney, Califersia 


NEW INSTRUMENTS 
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unit in round metal can with neoprene 
over terminals and leads; “Type MH- 
100” is enclosed in CR-7 crystal can; 
“Type MH300” is covered by neoprene 
enclosure. Silicone rubber can be used 
for high-temperature applications. Sil- 
ver contacts are protected from contam- 
inants by hermetic seal. Thermostats 
are preset at factory. Operating on 
a.c. of 40 cycles up, units are rated 
15 amp. at 115 v. and 10 amp. at 230v. 
—Stevens Mfg. Co., Inc., 69 S. Walnut 
St., Mansfield, Ohio. 


Mention No. 1250 when filling out card. 





Vibration Mount 


New center-of-gravity type vibration- 
isolation mount operates in all atti- 
tudes of mounting and has constant 
characteristics over wide temperature 
range. Can withstand shock or sus- 





tained acceleration of 10 G’s. Four phos- 
phor-bronze laminated spiral springs 
with copper braid sleeves are located 
at corners of movable base. Silicone- 
rubber grommets act as stops under 
severe shock conditions.—Control Dept., 
General Electric Co., Schenectady 5, 
N.-2 

Mention No. 1251 when filling out card. 





Original Diffraction Gratings 


New diffraction gratings can be sup- 
plied as follows: Plain or concave, 
ruled from solid in sizes up to 75 mm. 
x 120 mm., thickness of glass slab about 
15 mm. Number of lines per mm.—200, 
333, 400, 500, or 700. Gratings are pre- 
cision ground and precision ruled.— 
National Instrument Co.,-5005 Queens- 
bury Ave., Baltimore 15, Md. 

Mention No. 1252 when filling out card. 





Heating Cable 


New “Thermwire” is flexible electric 
heating cable. Consists of heavy-gage 
nickel-chromium resistor wire with 
tough abrasion-resistant insulating 


PI 
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sheath. Protects machinery, prevents 
freezing of pipes, ete. Made in two 
packaged sets—one is 80-ft., 400-watts 
115-v., other is 160-ft., 800-watts, 230-y, 
Each has 10-ft. cold lead section and 
plug. Thermostatic control is optional, 
—Edwin L. Wiegand Co., 7568 Thomas 
Blvd., Pittsburgh 8, Penna. 


Mention No. 1253 when filling out card, 





Gel-time Meter 


New gel-time meter measures time 
required for fluid thermosetting compo. 
sitions to reach point of rapid viscosity 
change (incipient gelation) during poly. 
merization by means of rotating spindle 


— x . ieee 





suspended from torsional spring. At 
gel point, viscosity increases suddenly; 
drag on spindle closes switch which 
stops timing mechanism and actuates 
electrical indicator. Meter automatically 
stops, leaving final reading—to nearest 
tenth of minute—on dial. Boiling bath 
is kept at constant temperature. Weight 
is 20 lbs. Operates on 115-v., 60-cycle, 
350-w. power.—General Electric Co., 
Special Products Div., Schenectady 5, 
INS ins 

Mention No. 1254 when filling out card. 





Desiccator Holder 


New “Desiguard” holds small vac- 
uum desiccators (up to 160 mm., in- 
side dia.) with safety. Holder is com- 
prised of two cylindrical portions which 





wecesee 
| i aa 
WML ISHER Jt DESIGUARD 
FISHER SCIENTIFIC CD. 


enclose glass object. Lower half has 
solid surface to hold any spilled liquid; 
upper part is perforated to relieve any 
pressure. Opening in top permits desic- 
ecator neck and stopcock to protrude. 
Holder is made of aluminum and is 
provided with handles.—Fisher Scien- 
tific Co., 717 Forbes St., Pittsburgh 19, 
Penna. ¥ 

Mention No. 1255 when filling out card. 
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Viscosimeter Stand 


New “Helipath” stand, for use with 
“Brookfield Synchro-Lectric Viscom- 
eter,” is fitted with bar-type spindle. 
Makes consistency measurements in 
relative centipoise values of materials 
such as grease, putty, or wax. As 
spindle is rotated, stand lowers it 
through test material. Path traced by 
spindle’s erosspiece is helix. Torque 
required to rotate spindle is registered 
on dial and converted to centipoise.— 
Brookfield Engineering Laboratories, 
Inc., Porter St., Stoughton, Mass. 


Mention No. 1256 when filling out card. 





Viscosity Bath 


New “Kinematic Viscosity Bath” is 
unitized constant-temperature bath for 
use with capillary viscosimeters. New 





turbine-type stirrer agitates liquid me- 
dium without surface turbulence to 
mar observations. New holder permits 
free insertion of tube in chuck-like grip 
without danger of breaking viscosim- 
eter or injuring operator. Fluorescent 
light in base illuminates bath and vis- 
cosimeters.—E'mil Greiner Co., 20 N. 
Moore St., New York 13, N. Y. 


Mention No. 1257 when filling out card. 





Thread-gaging Tool 


New “No. 13D-2” air-powered thread- 
gaging tool for inspection of threads in 
tapped holes is used with standard 
taper-lock plug gages. Consists of air 
motor, friction clutch, and gage adap- 
ter. “Press” causes motor to screw “go” 
gage into hole; “pull” causes reverse 


















PRODUCT OF 
ELECTRO-VOICE ING. 
BUCHANAN, MICHIGAN 


ITS BIMETAL SWITCH 


IS AUTOMATIC 
ae 


The Tune-O-Matic, Manufactured 
by Electro-Voice, Incorporated, is an electronic device 
which automatically amplifies your TV signal. It improves 
reception in low signal fringe locations and in prime 
service where an indoor antenna is used. Chace Thermo- 
static Bimetal plays a vital part, providing a reliable and 
completely automatic switch which operates in any position, 
with long life and freedom from buzzing. As the Tune-O- 
Matic is installed out of sight, often upside down in the 
cabinet, dependability is mandatory, and the switch must 
operate without being affected by gravity. 


The Tune-O-Matic is plugged into the 105-120 AC 
outlet and the receiver cord into the booster. Note that the 
thermostatic bimetal element is generally T-shaped, and 
that the free upper end of the inner part of the stem at “A” 
carries the moving contact to the booster circuit. When the 
set is turned on, the current passes from the lead-in connec- 
tion at "B” around the narrow outer part of the stem to 
"C” and so into the receiver receptacle. The resistance 
of the thermostatic bimetal generates heat under this load, 
causing it to deflect away from the high resistivity side of 
the bimetal. Hence, point A,” normally in approximate 
position shown by dotted lines, deflects down, closing the 
contacts and completing the circuit to the booster in 2 or 3 
seconds. When the set is turned off, the bimetal cools 
and returns to its original position, breaking the circuit 
automatically. 


Electro-Voice consulted Chace Applications Engineers, 
specified one of the 29 types available and fabricate from 
strip. Chace also furnishes random lengths and fabricates 
and assembles complete elements to customer specifica- 
tions. Our engineers are ready to assist you in designing 
your own actuating device and our 64-page reference on 
thermostatic bimetal is yours for the asking. 






W. M. CHACE CO. 


Thermostatic Bimetal 


1609 BEARD AVE., DETROIT 9, MICH. 
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action, backing gage out. Clutch per- 
mits gage to stop (for defective 
threads) without stalling motor. Clutch 
friction is adjustable. Weight is 34 oz. 
—Keller Tool Co., Grand Haven, Mich. 


Mention No. 1258 when filling out card. 








Galvanometer 


New “Type 1951” d-c. galvanometer 
system features simplicity and e¢on. 
omy. Coil and mechanism are mounted 











Remote Pipette Control 
New “NRD Model RC-1” remote pi- 

pette control grasps pipette and snugly ral-woul 
places lip in receptor, which is tapered wax wh 
and lined with soft synthetic rubber Availab 
for air-tight accommodation. Handle ik de. —El 
contains built-in hypodermic syringe sion Rec 
for pipetting operation. Can be used on sturdy rod supports and protected J lyn, N.) 
with pipettes covering wide range of by removable aluminum cover 28/32 | Mention 

volumes of radioactive solutions. Weight inch in dia. Available in 4 types hay- 

is % lb. Length is 23 in.—Atomlab, ing sensitivities per mm. division of 4, 

Inc., 489 Fifth Ave., New York 17, 2,1, and 0.5 ma, Employs rugged taut- 

Niy. ae moving-coil principle. Scale 
: : is calibrated in 15 div. of 1 mm. either New | 
Mention No. 1259 when filling out card. side of center.—Shallcross Mfg. Co, | with pr 
Collingdale, Penna. dielectri 
~ , : g 
| ee Thermometer Mention No. 1262 when filling out card, voy a 
-— | : Elem ete ameter 
SO RIED acgttis oe GO pesamesan Sub-miniature Control pacity ¢ 
ew “Types BN-3 and BN-4 Stikon” ‘ ; Prod” ¢ 
a E 4 Cs U S e) Pe resistance thermometer elements are _ New = Peal ee sub- | Technic 

Bakelite-bonded counterparts of com- ™iniature potentiometer-rheostat has | y 7, 
Os &Y Vv A LVES pany’s “Types PN-1 and PN-2” ele- 5%-in. dia. Available as single or dual Meatior 
Eliminate 
‘ Mi 
Stem Freezing 

New 
encased 
youu. be sure of dependable ing des: 
ilar un 


performance under high tem- 
perature or corrosive service condi- 
tions when you use rugged Jerguson 
Outside Screw and Yoke Valves. 
These Jerguson OS&Y Valves 
are made to withstand severe serv- 
ice, and are the ideal answer for 
high temperature and corrosive serv- 
ices where inside threads cannot be 
tolerated. Jerguson’s efficient out- 
side thread design allows the valve 
stem to work freely at all times, 
and forestalls possible freezing. 








ments, except that new elements have 
better stability, longer life, and high 
operating temperature range. Attached 
by means of Bakelite cement, elements 
have fast response. Suited for service 
from minus 100 F. to plus 300 F.— 
Ruge-deForest Inc., 84 Massachusetts 
Ave., Cambridge 39, Mass. 








unit. Body depth of single unit is 7/16 
in.; double unit 53/64 in. Linear ranges 
are from 1000 ohms to 5 megohms; 
tapered resistances from 5000 ohms to 
2.5 megohms.—Clarostat Mfg. Co., Inc., 








Jerguson OS&Y Valves are avail- Mention No. 1260 when filling out card. Dover, N. H held t 
able in any alloy in order to better Mention No. 1263 when filling out card. a4 ( 
handle corrosive media; can be re- . ne 

; ° 100,000 
packed under Pressure ; have renew- noacwacssn ; Deposited-carbon Resistors aie 
able and regrindable seats; and are bien ning sau me omien —_ New “Carb-ohm” deposited-carbon re control 
available with Teflon or other spe- | FG to 4-section resistor and multi. SiStors are available hermetically sealed | * | 
cial packing. Outlets may be on in glass or clad in humidity impervious | Mentio 
center line of valve, or offset 74”. peprery 
The Jerguson OS&Y feature may 
be added to existing installations of N 
Jerguson #50 or #60 Valves. eis 7 
Write for full information on — 
Jerguson OSGY Valves = ‘ 

betwee 
seals h 





Gages and Valves for the 








pi winding. Resistance values: 1 ohm 
to 1 meg. Wattage rating: % to 1 
watt. Available in variety of resist- 
ance-wire alloys and impregnation 
treatments.—Cinema Engineering Co., 
Burbank, Calif. 


Mention No. 1261 when filling out card. 





Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Felisway, Somerville 45, Mass. 


Representatives in Major Cities 
Phone Listed Under JERGUSON 
Jerguson Tress Gage & Valve Co, Ltd., London, Eng. 


casing. Wattage ratings range from % 
to 2 watts with a resistance range 0: 
20 ohms to 200 megohms.—Phaostron 
Co., 151 Pasadena Ave., S. Pasadena, 
Calif. 

Mention No. 1264 when filling out card. 
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tected | lyn, N.Y. 
23/32 Mention No. 1265 when filling out card. 
S hay- 
1 of 4, 
‘= Shielded Leads — 
fixes 
either New “Type-S Klipzon” shielded leads si Identical with Model 
. Co, | with proportioned air and polyethylene i! FS-16, but is base 
dielectric have low capacitance and mounted. 
card, losses dares ne ne ge oe 
in three-foot lengths with outside di- = " 
ameter of 9/32 in. and maximum ¢a- MODEL FBS-258 
ol pacity of 25 uuf. Black and red “Mini- 
b- Prod” connectors are supplied.—United 
. Technical Laboratories, Morristown, 
ua ai 





Molded-in Selenium 
Rectifiers 


New “Plastisel” line of miniature 
selenium rectifiers are molded-in like 
tubular capacitors. Outer case is spi- 





ral-wound phenolic tubing filled with 
wax which is rock hard at 100 deg. C. 
Available in ratings up to 200 ma. 
de—Electronic Devices, Inc., Preci- 
sion Rectifier Div., 429-12th St., Brook- 





Mention No. 1266 when filling out card. 





Multiple Pot-Rheostats 


New “Series 42A” potentiometer is 
encased in mineral-filled bakelite hous- 
ing designed to lock together with sim- 
ilar units to form tandem assembly 


7. 


yy 





held together by end-plates and tie 


Pa 
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aa 
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W IMPROVED ELINCO MODELS 











MODEL FS-16 


Tachometer generator, 
2-phase, 2-pole, 25v 
@ 1800 rpm per 
phase. Size 244” x 
2%" flange mounted. 



























































Sine-wave generator, 
2-phase, 2-pole, 9v @ 
1800 rpm per phase. 
Harmonic content less 
than 44%. Face moun- 
ted; size 24%" x 244”. 

















MODEL FBSP-464 











MODEL FSP-154 








Sine-wave generator, 
2-phase, 2-pole, 18v 
@ 1800 rpm per phase. 
Harmonic content less 
than %%, size 24%" 
x 3%". 


Tachometer generator, 
2-phase, 2-pole, 54v 
@ 1800 rpm _ per 
phase. Flange or base 
mounted; size 244” x 
3%". 








Multi-pole machines can be wound for one, two, or 








ard, rods. Common shaft slips through all three-phase. Standard units (except sine-wave 

sections. Resistance range is 100 to generators) in appr tely 5% harmonics. 
ors 100,000 ohms for linear windings; Ail standard units designed for up to 5000 rpm. 

tapered windings. are available. Linear Units to 10000 rpm can be furnished on special 
nre- | Controls are rated at 3 watts.—Claro- order, Output of all units linear with speed. Com- 
saled | stat Mfg. Co., Inc., Dover, N. H. plete drawings and specifications available. When 
rious Mention No. 1267 when filling out card. inquiring, a detailed description of your problem or 





intended use will assist us in sending the proper 





information promptly. 


oH 


Capacitor Seal su 2 





New line of “Chemelec” hermetic 
seals for capacitor can sizes from 0.377 
to 0.962 inches is recommended for se- 
vere service conditions. Utilizes exclu- 
Slve (pat. pend.) fused hermetic seal 
between Teflon and metal. Capacitor 
seals have no acute strain point and are 


ELECTRIC INDICATOR Co. 
CAMP AVE., SPRINGDALE, CONN. 


DESIGNERS AND MANUFACTURERS OF GOVERNOR-CONTROLLED, 
SELF-SYNCHRONOUS, DRAG-CUP, DC AND AC TACHOMETER, 
SHUNT, SERIES, COMPOUND, PERMANENT-MAGNET, SPLIT- 
FIELD, SEPARATELY EXCITED, UNIVERSAL, INDUCTION, RELUC- 
TANCE, HYSTERESIS, DC & AC SERVO, REELMOTOR, TOTALLY- 
ENCLOSED, AC DYNAMICALLY BRAKED, STABILIZED HYSTERESIS, 
MULTIPLE-SPEED, PRECISION FRACTIONAL HORSE-POWER 
MOTORS AND GENERATORS. ae 








— 





ELNCL 












are 
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®©SCREW MACHINE 
PRODUCTS 


© STAMPINGS 
© ASSEMBLIES 





Let Steinen engineering “know- 
how” and the experience of over 
40 years in serving outstanding 
American manufacturers help 
you now. 
_ _Steinen offers its extensive facil- 
ities—modern, high speed machine 
tools, production methods and 
technical skill in making and 
assembling screw machine prod- 
ucts and stampings in all metals. 
We produced many important 
quality items in enormous quanti- 
ties for the last war. We are better 
equipped than ever in meeting 
defense contracts. 

We invite your inquiries— 
whether for a hundred, a thousand 
or a million units. 


WM. STEINEN MFG. CO. 


45 Bruen St. Newark 5, N. J. 
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wanted af once 


LONG-RANGE MILITARY 
AIRCRAFT PROGRAM 


by 
NORTH AMERICAN 
AVIATION, INC. 


Los Angeles, California 


Unusual opportunities for Aerody- 
namicists, Stress Engineers, Aircraft 
Designers and Draftsmen, and special- 
ists in all phases of aircraft engineer- 
ing. Engineering skills other than air- 
craft may be adaptable through paid 
training program. Also openings for 


Recent Engineering College 
and Technological Graduates 


Long-range military program offers 
fine chance for establishing career 
in aircraft while aiding defense effort. 
Transportation and established train- 
ing time paid. Salaries commensurate 
with experience and ability. 


Please include summary of 
education and experience in 
reply to: 


Engineering Personnel Office 


Section 9 


NORTH AMERICAN 
AVIATION, INC. 


Los Angeles International Airport 
Los Angeles 45, Calif. 
or ; 
Columbus (6, Ohie 








NEW INSTRUMENTS 


— 


serviceable from -110 to 500 deg. pF 
unaffected by humidity, non-flammable 
and impervious to corrosive atmos. 
pheres and fungus.—F luorocarboy 
Products Div., United States Gaske; 
Co., Camden 1, N. J. 


Mention No. 1268 when filling out card, 








Limit-switch Actuators 


New actuators are for “Type ML 
Micro-Limit” line of heavy-duty pre. 
cision limit switches. “Type 1ML1”" 
has adjustable roller arm actuator, 





aii Pea 


“Type 2ML1” has straight plunger ac- 
tuator. “Type 5ML1” has roller-plung- 
er actuator adjustable 90 degrees in 
either direction. Switch ratings are 20 
amp., 110, 220, or 460 volts ac; % 
amp., 115 v. d.c.; % amp., 280 v. dc. 
—Micro Swiich, Div. of Minneapolis- 
Honeywell Regulator Co., Freeport, Ill. 
Mention No. 1269 when filling out card. 





Sealed Limit Switch 


New limit switch is hermetically 
sealed with inert atmosphere. Tipping 
diaphragm action (no sliding parts) 
prevents jamming from ice formation. 





DPDT contacts have nearly _simulta- 
neous break. SPDT optional. Weight is 
0.38 lb.; dimensions are 2-9/16 x 1-9/16 
x 1-3/16 in. Switching mechanism can 
endure over 10,000,000 mechanical cy- 
cles.—The Exhibit Supply Co., 4218 W. 
Lake St., Chicago, Iil. 


Mention No. 1270 when filling out card. 





Miniature Switch 


New “Model \PM Tyniswitch” is min- 
iature panel-mount switch measuring 
only 15% x 7/16 x % in. and weighing 
17 grams. Rated at 15 amp. at 125 v. 
a.c. and 7.5 amp. at 250 v. a.c. Move- 





ment di 
ing for 
is 2-3 
or nor 
switch 
Forest 


Mentio: 


New 
mainta 
switch. 














ment differential is 0.010 max. Operat- 
ing force is 7-11 oz. and release force 
is 2-8 oz. SPST either normally open 
or normally closed and SPDT.—Tyni- 
switch Div., The Sessions Clock Co., 
Forestville, Conn. 

Mention No. 1271 when filling out card. 





Switch 


New ‘“‘Type A-C-O” switch is 
maintained-position, alternate-contact 
switch. First press transfers contacts; 





second press restores them. SPDT 

contacts are rated at 20 amp., 125-v. 

non-inductive a.c. Wide-spaced termi- 

nals with barriers reduce wiring prob- 

re Controls Co., Boston 34, 
ass. 


Mention No. 1272 when filling out card. 





Variable Transformers 


New “Powerstat” variable transform- 
ers are for operation at 400 cycles and 









mW 





higher.- Units are available in a multi- 
tude of voltage and current ratings in 
single and polyphase models.—The Su- 
pertor Electric Co., Bristol, Conn. 


Mention No. 1273 when filling out card. 





Sealed Relay 


New “Diamond-H” 4-pole, double- 
throw hermetically sealed relays meet 
requirements of USAF Spec. MIL-R- 
5757. Tested models withstand up to 
64 G’s with coil-power consumption of 
only 1.5 watts, and operate to 80,000 
feet altitude. Does not drop out until 
voltages of 7 or less are reached. Tem- 
perature range is more than minus 65 
C. to plus 200 C. Transit time is ap- 
proximately one millisecond. Contact 














== Gaertner 





facilities are available for 


dividing & engraving work 


Additional equipment in our di- 
viding department now permits 
us to quote prompt delivery on 
both custom and production di- 
viding of linear and circular 


scales. 


Inquiries invited 


THE GAERTNER SCIENTIFIC CORP. 
1211 WRIGHTWOOD AVE., CHICAGO 14, ILL. 


TANKOMETER ¢ 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 

















SEND FOR 

















BULLETIN 
945 








Laboratory and portable test 
instruments, panel and switch- 
board instruments, pyrometers 
and associated equipment, trans- 
formers, 


rectifiers, controls, 
timers, counters, thermostats, 
solenoids, etc. 

Thousands of standard and 
special items by Simpson, Sensi- 
tive Research, Biddle, Superior 
Electric, Struthers Dunn, Weston, 
Micro-Switch and others. 

Complete laboratory service 
to solve your special instrument 
problems. 

KEEP UP-TO-DATE 
Write today for the 
ELECTRO-TECH CATALOG and 
ELECTRO-TECH MONTHLY 
PURCHASING GUIDE 


ELECTRO-TECH 
EQUIPMENT COMPANY, Dept. 
308 Canal Street, New York 13, N. Y. 








R GC INTERVALOMETER | 





MEASURED PRECISELY // 


0.54 SEC. 
To 
0.1 SEC. 


NELSON & STREET 


D'ARSONVAL 


Specify 22, OM. PORTABLE 


GALVANOMETERS 


AND MOVEMENTS... 





iw LABORATORIES Hy 





P.O. BOX 4342 TAKOMA PARK 
WASHINGTON I2, D.C. 
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4310 N. Knox Ave. e 


Chicago 41, til. 
IN CANADA: COSSOR (Canada) LIMITED 
30! Windsor St., Halifax, N. 8. 
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— 





ratings are 2 amp. 28 v., d.c.; 2 a, 
115 v., a.c. including 400 cycle. Can be 
supplied with coil resistances from 10 
to 20,000 ohms.—The Hart Mfg. Co, 
Hartford, Conn. 


Mention No. 1274 when filling out card, 





Sealed Relay 


New miniature hermetically sealed 
relay features 8-terminal hermetically 
sealed header 0.600 in. O.D. and bal- 





anced armature relay sealed in 7/8x 
7/8 x 7/8-in. aluminum can. Can be 
furnished with dry-air fill or vacuum 
pumped and pressure filled with dry 
nitrogen.—The Hermaseal Co., Ine, 
Elkhart, Ind. 


Mention No. 1275 when filling out card. 





Resin Core Solder 


New “Kester 44” highly-active resin 
flux causes solder to melt, “wet” metal, 
and flow in one instantaneous action. 
Resin is non-corrosive and electrically 
non-conductive. Conforms with Army- 
Navy-Air Force Spec. MIL-S-6872 
(AN-S-62), U.S. Air Force Spec. 
41065-B-Method 31, and Federal Spec. 
QQ-S-57lb.—Kester Solder Co., 4201 
Wrightwood Ave., Chicago 39, Jil. 


Mention No. 1276 when filling out card. 





X-ray Film Viewer 


New iris-diaphragm high-intensity 
viewer allows study of X-ray film dens- 
ities from 0.5 to 4.5. Opening can be 








New 
torch | 
pressed 


lbs. Ci 
pumpi! 
Gives 

contai1 
of 220 
Suppli 
flame, 
Emil — 
New ¥ 


Mentic 














steplessly dilated or contracted from 
j/4-in. triangle to 5-in. diam. circle. 
New 100,000 candlepower lamp has 
average life of 1,000 hours at rated 
yltage (115 v.). Footswitch leaves 
hands free. Glass panel shields films 
from lamp heat.—General Electric Co., 
X-Ray Dept., Milwaukee, Wis. 

Mention No. 1277 when filling out card. 





Compressed-Fuel Torch 


New “Prepo Torch” is instant-flame 
torch that utilizes replaceable com- 
pressed-fuel cartridge. Weight is 1.5 





lbs. Can be used in any position. No 
pumping, priming or pouring necessary. 
Gives three hours of flame from one 
container of hydrocarbon fuel. Flame 
of 2200 deg. F. can flow silver solder. 
Supplied with two tips—one for bushy 
flame, and one for pin-point flame.— 
Emil Greiner Co., 20 N. Moore St., 
New York, N. Y. 

Mention No. 1278 when filling out card. 





Utility Lamp 


New portable fluorescent lamp, use- 
ful for bench, machine, microscope, il- 
luminator, etc., produces intense but 
cool illumination of up to 450 foot 
candles. Contains two 4-watt fluores- 
cent tubes within 2 by 6 in. drawn 
shade. Jacknife support bracket con- 
tains three adjustable links with swivel 
joints. Lamps are rated at 7500 hours 
average life.—Stocker & Yale, Inc., 
Marblehead, Mass. 

Mention No. 1279 when filling out card. 





High-intensity Light 


_ New mercury are lamp and water- 
jacket components have smaller size 
and lower cost than previous units. 
Three lamp sizes are available with arc 
widths of: 1, 1%, and 1% mm. Power 
inputs range between 1 and 2 kw.; bril- 
liances from 40,000 to 90,000 candles 

















7" AME Ideal for second operations or experi- 

mental work on small instrument 

parts where sensitivity is required. 

Releases expensive, larger lathes for 


TO BIG PROBLEMS more suitable work. Full line of 
accessories available. 
WITH SMALL PARTS 


INVESTIGATE 


[E VIN 


PRECISION 

JEWELER’S LATHES, 
ACCESSORIES AND 
MICRO-DRILL PRESSES 


SEND FOR 
COMPLETE CATALOG 





An extremely sensitive drill press for very 
small drills down to .002”. Drills held in 
accurate collets to minimize deviation. 
Spindle run-out less than .0001”. Finger 
tip control enables operator to feel 
progress of drill. 


~ LOUIS LEVIN & SON, INC. 
788 &. Pico Bivd., Los Angeles 21 











STONE PORCELAIN TUBES 


will protect base-metal thermo- 
couples, too. Save Chrome and __-- 
Nickel! Release critical al- 


loys for more im- 4 “a 
a Wheatstone 
portant uses ‘ high-alumina mullite 


porcelain tubes are 
recognized as indus- 
try's standard. 


WHEATSTONE efor g Kol moh arena) 


2436 Reading Road Cincinnati 2, Ohio 











JUST PLAIN 
RUGGED ’ 
+. yet an 
instrument of 
highest QUALITY 
. « « PRECISION 
- - - ACCURACY 


INSTRUMENT 


OLLOW THE 
PARADE 















finish. 


Double strength clear glass. 
cuit gah dtl 


© Black satin bezel. 





perature conditions. 
applications. 


© Available in 1'/2" square, 2 
types. 


materials. 


The Burlington “Hermetically Sealed" Instrument 
was designed and is manufactured to conform to 
JAN specifications for sealed instruments. 

* Steel case with heavy copper-cadmium plate and black 


© Excellent shielding due to case material and construction. 


Glass to metal seal under controlled humidity and tem- 
¢ D'Arsonval per manent magnet type movement for DC 


* Designed to enhance panel cater 
A"" and 3!/2" round case 


* Guaranteed for one year against workmanship and Best Buy Burlington 


BURLINGTON INSTRUMENT COMPANY _ ,,.20 022) wa 








\7 
growl 
wer yes 


(Purchasing aera 

1" Agents!” MILO 
Engineers! hasEverything! 
Write today for this highly informative booklet. 
Complete technical specifications of all leading 
brands and types of tubes for all electronic appli- 
cations — silicon diodes, germanium crystal diodes, 
thyratrons, pliotrons, kenotrons, phanotrons, photo 
tubes, xmitting types, etc. Lavishly illustrated. 
Address Dept. DS 





& ELECTRONICS CORP. 


»REENWICH STREET, NEW YORK 


BEekman 3-298 
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Protects agulast 
Pulsation 
and Shock! 


Eliminates 
Snubbers - 
It Can't Plug - 
The Most Significant Pressure Gage 
Development in 50 Years. . 


For the first time, a successful means of eliminating 
the effect of pulsation and shock on pressure gage 
mechanisms has been developed which DOES NOT 


introduce an orifice or restriction in the pressure 


connection. it Can % Plug ; 


FOR COMPLETE INFORMATION, 
WRITE FOR CATALOG C-50 


ACRAGAGE CO. 


MILFORD, CONN. 
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per square centimeter; and light out. 
puts from 65,000 to 130,000 lumens 
Operation can be from a-c., d-c., single. 
flash, or stroboscopic power supplies 
All-quartz accessories can be provided 
where user wishes source of ultraviolet 
—Huggins Laboratories, (704) Hamil. 
ton Ave., Menlo Park, Calif. 


Mention No. 1280 when filling: out card, 





Sand Press 


New “No. 312” sand press rams test 
specimens to same degree hardness that 
foundry rams sand. This enables per- 





meability, strength, and deformation to 
be known as it exists in mold during 
green, dry, hot, and retained phases.— 
Harry W. Dietert Co., 9330 Roselawn 
Ave., Detroit 4, Mich. 


Mention No. 1281 when filling out card, 








Liquid Dispenser 


New positive-displacement ‘“Carboy- 
pump” safely dispenses solvents, acids, 
alkalies and liquid organic materials 
from large carboys or any glass, rub- 





ber, and metal container. As only ma- 
terial in contact with liquids is Pyrex 
or Teflon, there is no possibility of 
contamination from pump. Check valves 
are Pyrex; Teflon pumping ring 1s 
readily replaced in case of wear.— 
Laboratory Industries, Inc., 4710 W. 
North Ave., Chicago 39, Ill. 








Mention No. 1282 when filling out card. 
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Hydraulic Press 


New 3-ton “Econ-O-Press Model 3-8” 
draulic laboratory press has manu- 
y operated hydraulic mechanism 





which provides total available force 
of 6,000 pounds. Gage indicates psi. 
on ram.— Wabash Metal Products Co., 
1569 Morris St., Wabash, Ind. 


Mention No. 1283 when filling out card. 





CORRECTIONS 
1952 INSTRUMENTS INDEX 


The following omissions’ and 
misstatements inadvertently oc- 
curred in the 1952 INSTRU- 
MENTS INDEX. 


In the Product Listing Section, 
page 42, under “AIR DRYERS, 
Instruments” should be added: 
Kemp Mfg. Co., C. M. 

Kemp Mfg. Co.’s name and ad- 
dress: 405 E. Oliver St., Baltimore 
2, Md., also should be added to 
the Descriptive Directory in the, 
back of the INDEX. 


0 

Under the listing “ELEC- 
TRONIC EQUIPMENT SUP- 
PLIERS” on page 68, should be 
added: Milo Radio & Electronics 
Corp. 

The Milo listing in the Descrip- 
tive Directory is on page 170. 
Their address is 200 Greenwich 
St., New York 7, N. Y. 





——o-——__ 

' Under the listing “LATHES, 
INSTRUMENT & ATTACH- 
MENTS” on page 88, should be 
added: Derbyshire, Inc., F. W. 

The Derbyshire listing in the 
Descriptive Directory is on page 
163. Their address is 157 High St., 
Waltham 54, Mass. 





——o. 

The description of products 
manufactured by Ballantine Labs., 
Inc., Boonton, N. J., which ap- 
Pears under their name in the 
Descriptive Directory on page 
158, is incorrect and the following 
should be substituted: 

_“R.M.S, and peak-reading sensi- 
tive electronic voltmeters and am- 
meters covering a wide range of 








frequencies.” 

















DOELCAM 
GYROSCOPES 


GY APPLICATION 















WB-6 Gyroscope 





The Gyroscope illustrated has been designed by Doel 
Corporation expressly for high performance military aircraft control 
applications. The small, accurately balanced rotor of this hysteresis 
type sychronous motor operates at 12,000 rpm and draws 8.5 watts 
from a 3 phase, 26 volt, 400 cps power supply. This unit weighs only 
11 ounces. 

The WB-6 Gyroscope is typical of the small, yet rugged, 
instruments designed and produced by Doelcam to provide necessary 
accuracy with a maximum of reliability. The facilities and -abilities 
which have developed and are producing the WB-6 Gyroscope can 
be applied to your automatic control requirements. 


DOELCAM CORPORATION 


56 ELMWOOD STREET, NEWTON 58, MASSACHUSETTS 
Gyroscopic Flight Test and Control Instrumentation 


SYNCHROS , SERVOMECHANISMS . MICROSYNS . ELECTRONIC INVERTERS 











Move: 7/1 SPECIFICATIONS 


FREQUENCY RANGE: 5 to 100,000 cycles. 

WAVE SHAPE: Rise time less than 0.2 microseconds with 
negligible overshoot. 

OUTPUT VOLTAGE: Step attenuator giving 75, 50, 25, 












RERS OF 
aoe 15, 10, 5 peak volts fixed and 0 to 2.5 volts. continuously 
saga web variable. 









SYNCHRONIZING OUTPUT: 25 volts peak. 

R. F. MODULATOR: 5 volts maximum carrier input. Trans- 
lation gain is approximately unity—Output impedance is 
600 ohms. _ 

POWER SUPPLY: 117 volts, 50-60 cycles. 
DIMENSIONS: 7" high x 15" wide x 7!/2"" deep, overall. 


MEASUREMENTS CORPORATION 


BOONTON NEW JERSEY 
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S.S.WHITE RESISTORS 


are of particular interest to all 
who need resistors with inherent 
low noise level and good stability 
in all climates. 
HIGH VALUE RANGE 
10 to. 10,000,000 MEGOHMS 
STANDARD RANGE 
1000 OHMS to 9 MEGOHMS 











ARE USED IN THIS 
ULTRA SENSITIVE 
ELECTRONIC PHOTOMETER 


In this instrument—designed for measurement of 
very low light values—S.S.White Resistors serve 
as the grid resistance in the all-important high- 
gain D.C. amplifier circuit. 
Photovolt Corp., New York, N. Y., reports that the 
resistors “work very satisfactorily”’—which checks 
with the experience of the many other electronic 
equipment manufacturers who use S.S.White re- 
sistors. 


WRITE FOR BULLETIN 4906 


It gives essential data about 
S.S.White Resistors, including 


AEE-Weather 
Resistors 


The manufacturer, 


construction, characteristics, di- SF lbh < 
mensions, etc. Copy with price MESIst ops 

list on request. 

Photo courtesy of 

Photovolt Corp., New York, N. Y. Ey 


vm ihe mowerains onneson 


Dept. L lO East 40th St. 
NEW YORK i6, N. Y. 





‘WESTERN DISTRICT OFFICE: Times Building, Long Beach, Calif. 








Gg , YUN ES 
. ++ PANELS UP TO 2S wie 


IN YOUR OWN SHOP WITH THE 


NEW eu GRAVOGRAPH 


Portable Model 1-S 


1-S-37 portable model 
H-37 heavy duty model 


The only portable machine which reproduces 
15 sizes from one master alphabet. 


The only one with adjustable copy holding 
slides for multiline engraving in one set-up. 


Self-centering holding vise for nameplates. 


NEW HERMES> Inc. 
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We i an OO 


CONTROLS 


Designed to aut tically reg 
trically operated equip t in ac 
with changes in temperature, pressure, 
vacuum, fluid level or mechanical move- 
ment. Equipped exclusively with corrosion- 


proof mercury switches. 


elec- 
| 








They Have What Experienced Engineers Wont— 
POSITIVE SAFETY © YEARS OF DEPENDABLE PERFORMANCE 
EASE OF INSTALLATION @ CONVENIENT ADJUSTMENTS 


PRESSURE 


CONTROL 





Catalog sent upon request 


THE MERCOID CORPORATION 
4201 BELMONT AVENUE @ CHICAGO, ILLINOIS 
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ELECTRONIC TIMERS 


Continued from page 1441 


sponds. to two timed signals. The upper 
OA4G tube fires 0.5 second after re. 
lay E operates; the lower OA4G tube 
fires 2 seconds after relay E operates, 
If relay E is operated, 500 milliseconds 
later relay F operates and closes the 
external circuit. If relay E is not re. 
leased within 1.5 seconds after relay F 
operates, relay G operates and de-ener. 
gizes relay F', which opens the external 
circuit. 

If, on the other hand, relay E is re. 
leased within 1.5 seconds after relay F 
operates, the external circuit remains 
closed for 2 seconds after relay E is 
reoperated. Relay G then operates and 
opens relay F’,, which in turn opens the 
external circuit. Then, when relay £ 
is released, the timer is reset to its 
normal state. The value for (C1) x 
(R1 + R2) was found from the curves 
of Fig. 6 for T = 500 milliseconds at 
the firing voltage for an OA4G tube. 
The value for (C2) (R3+R4) was 
determined similarly for T' = 2 seconds, 
R2 and R4 are variable resistors for 
setting the operate time ‘to a specific 
value. These variable resistors permit 
compensation for variations in timer 
components and supply voltage. Fig. 3 
is a timer of this type. 








| Calendar of Events 
1952 


Jan. 7-8 

American Institute of Electrical Engineers. 
Fourth Annual Conference on Electronic Instru- 
mentation and Nucleonics in Medicine. 
Commodore Hotel, New York City. 


Jan. 28-Feb. 1 

Institute of the Aeronautical Sciences. 
20th Annual Meeting. 

Astor Hotel, New York City. 

For information write R. R. Dexter, 
East 64th St., New York 21. 


Jan. 29-31 

American Meteorological Society. 

114th National Meeting. 

Roosevelt Hotel, New York City. 

For information write Kenneth C. Spengler, Ex. 
Sec., 3 Joy St., Boston 8, Mass. 


Feb. 7-8 


Instrument Society of America, New York Sec- 
tion. 

Fifth Annual Regional 
Plant Instrumentation.” 
For information write Franklin B. Leslie, Sec., 
8856 Commonwealth Blvd., Bellerose 6, N. Y. 


Mar. 3-6 

Institute of Radio Engineers. 

National Convention and Exhibit. 
Waldorf-Astoria Hotel and Grand Central Pal- 
ace, New York City. 


April 3-4 

Instrument Society of America, Pittsburgh Sec- 
tion. 

Second Annual Regional Conference, “Instru- 
mentation for the Iron and Steel Industry.” 
Roosevelt Hotel, Pittsburgh. 

For information write W. C. Langerman, Fisher 
Scientific Co., 711 Forbes St., Pittsburgh 19, Pa. 


April 27-May 6 

Heavy Industries Fair, Hanover, Germany. This 
fair includes exhibits of instruments for meas- 
urement, inspection, testing and control. For 
information write Deutsche Messe- und Ausstell- 
ungs-A.G., Hannover, Messegelaende, Germany. 


Sec., 2 


Conference, ‘Power 





May 22. 


Instru- 


r, Ex. 


Pal- 





May 4-8 
hemical Society, Fiftieth Anniversary 
, Benjamin Franklin Hotel, Philadelphia. 
on Instrumentation have been scheduled. 
for information write Dr. Henry Linford, Sec., 
985 West 102 St., New York 25. 


May 5-16 

British Ind tries Fair. Earls Court & Olympia, 

London Sedokes laboratory and scientific instru- 

ments; Castle Bromwich, Birmingham, includes 

industrial instruments. For information write 
of Trade, Imperial Chemical House, Lon- 


don, S.W.1, England. 


May 6-9 

Scientific Apparatus Makers Association. 
Annual Meeting of all Sections. 

Edgewater Beach Hotel, Chicago. 


May 7-9 

Institute of Radio Engineers. 

National Conference on Airborne Electronics. 
Biltmore Hotel, Dayton, Ohio. 

For information write E. K. Gannett, 1 East 
19th St.. New York 21. 


May 16-17 

Southwestern Institute of Radio Engineers. 
Conference and Radio Engineering Exhibit. 
Rice Hotel, Houston, Texas. 


May 18-25 

Achema X—Chemical 
Frankfurt, Germany. 
At the same time and place the 25th Inter- 
national Congress for Industrial Chemistry will 
be held. Instruments will be exhibited. 

For information write Dr. H. Bretschneider, 
Deutsche Gesellschaft fuer Chemisches Appar- 
atewisen, Frankfurt am Main 13, P.O. Box 
1837, Germany. 


Meeting and Exhibit, 


May 22-24 


American Society for Quality Control, Onondaga 
Memorial, Syracuse, N. Y. For information write 
W. R. Weaver, Gen. Chm., 1527 Republic Bldg., 
Cleveland 1, Ohio. 


June 11-13 


American Congress on Surveying and Mapping. 
Twelfth Annual Meeting and Exhibit. 
Shoreham Hotel, Washington, D. C. 

For information write Walter S. Dix, Ex. Sec., 
P. 0. Box 470, Benjamin Franklin Station, 
Washington 4, D. C. 


June 23-27 


ASTM 50th Anniversary Meeting and 10th Ex- 
hibit of Testing Apparatus and Laboratory Sup- 
plies, Hotel Statler, New York, N. Y. For in- 
formation write Robert J. Painter, Asst. Sec., 
American Society for Testing Materials, 1916 
Race St., Philadelphia 3, Pa. 


Sept. 8-12 


Instrument Society of America. 

Seventh National Instrument Conference and 
Exhibit. 

Public Auditorium, Cleveland, Ohio. 


Sept. 29-Oct. 1 


Eighth National 
Exhibition. 
Sherman Hotel, Chicago. 

For information write Karl Kramer, Ex. Sec., 
852 E: 88rd St., Chicago 19. 


October 


Scientific Apparatus Makers Association. 
Midyear Meeting of Recorder-Controller Section. 
Seaview Country Club, Absecon, N. J. 


Electronics Conference and 


Nov. 5-9 


Scientific Apparatus Makers Association. 

Midyear Meeting of Industrial Instrument, Lab- 
oratory Apparatus, Laboratory Equipment, Op- 
tical, Aeronautical, and Military Instruments 


ns. 
The Homestead, Hot Springs, Virginia. 






AUTOMATIC OSCILLOGRAPH RECORDER 


Affording complete accessibility from op- 
erating surface and requiring only a 
minimum of space for mounting, the 
HEILAND A-708 meets the exacting 
specifications of research and develop- 
ment personnel in aircraft flight testing, 
laboratory and industrial testing. 


Write for complete details 











HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 42 years. 


In general use 
for specification 
purposes. Sim- 
ple, sturdy. 
Comparatively 
inexpensive. 


bulletins 
free 


The Shore Instrument 
& Mfg. Co., Inc. 


90-35 Van Wyck Expressway 
Jamaica 2, N. Y. 











Completely Accessible 


from operating surface 


de 








Type A-708...24-channel 


endable instruments 





FEATURES 


e Completely accessible from 
operating surface 

e Compact...can be 
mounted in a minimum of 
space... lightweight 

e Can be panel mounted 

© 6 to 24 channels 

e Paper widths 5”, 8”, 12”, 18” 
e Simplicity of loading 

e Direct monitoring of 
galvonometer light spots 

e Flexibility of operation 

e Simultaneous viewing, 
recording and scanning 

e Trace identification ...zero 
mirror...synchronizing 
reference trace 

e Adjustable automatic 
record length 











HEILAND RESEARCH CORPORATION © 130 East Fifth Ave. + Denver, Colo. 


d for One Year") 


(Guarantee 





Hydrogen 
Operating Range —..-40° F to 300° F 
Operating Voltage -..... _. 1075 Volts 
Plateau 300 Volts 
Slope of Plateau 
Depends on quenching circuit 
Cathode Material _......_.».. Copper 
Effective Cathode 
3%" Ig. x 1%” ID 


Dimensions 
Type of 
venching ...... External Quenching 
*Guarant for one year except for 
mechanical damage and failure of 
quenching circuit. 


FR EE | Safety Code for Use of 


Radium. Write today. 








INSTRUMENTS, INC. 


122 N. Madison Tulsa 6, Okla 
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PRECISION TEN-TURN POTENTIOMETER 


You get permanent decuracy be- 
q. Beas poten 
place. precision tioned 

and moulded integrally with the 


double 

the moving contact 
Ss. See Ceen rennenns of Ge 

Se aekeas coenone to icin 

assembly. ~ 


4 You get good rigid terminals be- 
e — they are moulded integrally 
with the housing. 
5 Terminals soldered to of re- 
* Faas element wd sh ped moulding. 
tot z an inte- 
ae part of the housi 


You get accurate i te- 
6. a due to anti-backlash spring 
ee a 


Yecteiie somu 
os to shaft rotation with- 
+0.1% of the total resistance, 
is automatic: 





Over 85% of the torque wrenches 
used in industry are 


_ TORQUE WRENCHES 


_ Read by ean Sound or Feel. 


@ Practically Indestructible 
@ Faster—Easier to use 


@ Automatic Release 


@ All Capacities 


in inch ounces... inch 
pounds .. . foot pounds 
All Sizes from 0-6000 
ft. Ibs. 





Every 
manufacturer, 
design and 
production man 
should have 
this valuable 
dota. Sent upon 
request. 


LINEARITY 
ACCURACY 





+ 0.1% 


Units for immediate shipment: 
1,000 to 30,000 ohm range. 
Special resistance values made to order. 


WRITE TODAY 


FOR 


ENGINEERING INFORMATION 


BORG EQUIPMENT DIVISION 
a GEORGE W. BORG CORPORATION 
woe SJANESVILLE © WISCONSIN 









Tew | 


RAWSON-LUSH 
Rotating Coil 
GAUSSMETER 


in kilogausses. 
Features 


magnetic field. 


as intensity. 


meter. 


INSTRUMENT 
112 Potter St. 








Tiny coil (approx. 3 mm diameter) rotates 
in the field to be measured. The voltage 
generated is rectified in a synchronous-rec- 
tifier and used to defl 
sensitivity voltmeter with scale calibrated 


ect a Rawson high 


(1) Simple operating principles, simple 
to use and maintain. 

(2) Compact and portable, 
meter and the long probe unit. 

(3) Ranges 0.4—1.2—4— 
gousees, all in one instrument. 

(4) Practically point measurement of 


just one 


12—40—120 kilo- 


(5) Can be inserted in any gap larger 
than '/4,"' and will reach center of 37"' 
diameter gap. Coil protected by sta- 
tionary outer tubing. 

(6) Measures direction of field as well 


(7) Guaranteed accuracy |. per cent or 


etter 
(8) i Price $350.00 compiete with 


RAWSON ELECTRICAL 


COMPANY 


Cambridge, Mass. 











BOOK 
REVIEWS 











Synthesis of Electronic 
Computing and Control Circuits 


By the Staff of the Computation 
Laboratory, Harvard University 
Vol. XXVII of the Annals of the Computation 
Laboratory, Harvard University, Harvard nj. 
versity Press, Cambridge, 1951. Cloth; 278 pages, 

Price: $8.00. 

The action of vacuum-tube circuits 
can be simulated by mathematical oper- 
ators, particularly the switching fune- 
tion “on- off,” or “1,0.” By applying this 
simple operator to diodes, triodes, and 
pentodes, it is possible to synthesize a 
problem and find the minimum number 
of vacuum tubes required to perform a 
given function. 


The vacuum-tube operators for tubes 
are explained; the switching functions 
of two, three, and n variables are given; 
and minimizing charts for finding the 
minimum number of required tubes are 
given. 

The technique is extended to circuits 
with multiple outputs, to triggers and 
digit counters, to rectifiers, to coding 
systems, adders and accumulators, and 
multipliers. 

The book is written for engineers with 
knowledge of functional notation and 
operations. 





Modern Interferometers 
By C. Candler, M.A., F, Inst. P. 


502 pages, amply illustrated, cloth bound. 
Available from The Jerrell-Ash Co., 165 Newbury 
St., Boston 16, Mass. Price $9.75. 

This is the first book to deal ex- 
clusively with interferometers and to 
provide the simple theory essential for 
the growing number of workers who 
use them in astronomy, chemistry, en- 
gineering, nuclear physics, and survey- 
ing—some of the sciences in which in- 
terferometry plays an increasingly use- 
ful part. 

The author deals comprehensively 
with interferometers, and has devoted 
several chapters to the diffraction grat- 
ing. The instruments are grouped ac- 
cording to use. 





Vibration and Shock Isolation 


By Charles E. Crede 

328 pages, amply illustrated, cloth bound. John 
Wiley & Sons, Inc., 440 Fourth Ave., New York 
16, N. Y. Price: $6.50. 

Mr. Crede, vice-president and chief 
engineer of The Barry Corporation in 
Watertown, Massachusetts, explains the 
mechanics of vibration and shock isola- 
tion, and discusses the design and appli- 
cation of isolators, Treating isolation 
from both analytical and descriptive 
points of view, the author provides the 
first book length study of his subject. 
Written for the practicing engineer, the 
book analyzes the causes of vibration 
and shock and evaluates the use of 
natural and synthetic rubbers, metal 
springs, felt and cork for designing 
isolators. Sections of the volume are 
devoted to the special applications 0 
isolators to machinery. The mathe- 
matics include differential calculus. 
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Receiver Circuitry and Operation 


By Alfred A. Ghirardi 
and J. Richard Johnson. 
Published by Rinehart Books, Inc., New York, 
N.Y. 669 pages, well illustrated. Price: $6.00. 
Designed to be a comprehensive text 
m the subject of radio receiver cir- 
aitry, this book covers principles, oper- 
ation, and use of AM and FM reception, 
including TV. Superheterodyne, r-f., 
tr-f, and FM reception principles are 
discussed. Emphasis is on typical cir- 


cults. 

TV receivers are discussed in detail, 
inluding projection systems, and color 
television. A chapter on antennas in- 
dudes broadcast radio and TV anten- 
nas, transmission lines, and antenna 
yotators, Home recorders, phonograph 
pickups, record players, and record 
changers are described, with emphasis 
on practical factors. 





Servomechanisms and Regulating 
System Design (Vol. 1) 


By Harold Chestnut and 
Robert W. Mayer 

John Wiley & Sons, New York, 1951. Cloth, 
6x 9% in., xiii +505 pages. Price $7.75. 

This book is one of a series written in 
the interest of the advanced course in 
engineering of the General Electric 
Company and presents the feedback 
control problem with the objective of 
training design and application engi- 
neers. The book starts from the basic 
mathematics, describes clearly the na- 
ture of the physical problems involved, 
and proceeds to the solution of advanced 
designs. Includes numerous problems il- 
eine and extending the text ma- 
terial. 





Handbook of Power Resistors 


Compiled by H. F. Littlejohn, Jr., 
Ward Leonard Electric Co. 

Edited by Christian E. Burckel and Associates. 
Published by Ward Leonard Electric Co., Mount 
Vernon, N. Y. 195 pages, 5 x 714 in. Price $3.00. 

This handbook is designed to furnish 
practical knowledge of the construction 
of power resistors, and their application 
and performance characteristics. Chap- 
ters deal with fundamental definitions, 
standards, functions, calculations, ma- 
terials used, various types, performance 
and application, and selection data. In- 
cluded also are a list of standard stock 

es and sizes, steps in vitreous-enam- 

-resistor manufacture, NEMA resistor 
standards, basic definitions, tables and 
symbols, and bibliography and refer- 
ences, 





SCMA Handbook 


Southern California Meter Association, 2916 
7 Ave., Long Beach 6, Calif. Price 


, §-ring loose-leaf handbook, 5 x 7% 
in, includes hundreds of pages of charts, 
tables, graphs, and other handbook- 
type data in 16 sections. The subjects 
covered, by sections, include: (1) Gas 
Flow—General, (2) Gas Flow—Flange 
Taps, (3) Gas Flow—Pipe Taps, (4) 
Gas Flow—Flange & Pipe Taps, (5) 
Steam Flow, (6) Liquid Flow, (7) Dis- 
Placement Meters, (8) Square Root 
Charts, (9) Flange Data, (10) Orifice 
Fittings & Specif., (11) Regulators, 
(12) Boiler Data, (13) Flow Data, (14) 
Conversion Tables, (15) Physical Con- 
stants, (16) Miscellaneous Data. 








Microdial is composed of two concen- 
trically mounted dials... one for 
counting increments of each turn and 
the other for counting turns. The in- 
cremental dial has 100 equal divisions 
and is attached rigidly to the shaft so 
there is no backlash. Thus the contact 
position is indicated to an indexed 
accuracy of 1 part in 1000. Rotation 
is continuous in either direction. There 
are no stops on the Microdial assembly. 


COMPACT... Microdial has same 
O.D. as Micropot. . . requires no more 
panel space. 


CLEAR READING... Forced fast- 
reading tests showed only 1/20th as 
many errors with Microdial open win- 
dow as with next most legible dial. 
Turn counter distinguishes between 0 
and 10 turn readings, and accelerates 
to avoid confusion on readings near 
integral turns. Precise readings are 
made from larger dial with maximum 
separation of graduations and wide 
angle visibility. 

CONVENIENT. . . delivered com- 


pletely assembled with dials syn- 
chronized.. Easily mounted in a few 


seconds. All dials may be locked. it on 


JANESV 


‘* 
Omens 


MICRODIAL 


TEN TURN-COUNTING DIAL 


REAR VIEW : er 


on Micropot ten turn linear potentiometers... use 
any multiturn device having ten tums or less. 








HELLIGE 


aa A TURBIDIMETER 
WITHOUT STANDARDS 
Accurate + Foolproof + Universal 









MEASUREMENT 
OF TURBIDITY (SiO,) 
DETERMINATION OF 
SULFATE (SO.) 
AND OTHER 
APPLICATIONS 


WRITE FOR CATALOG No. 8000-A 


HELLIGE 


INCORPORATED 
3716 NORTHERN BLVD. LONG ISLAND CITY 1, N.Y. 











erences nang 






dial, oeesoaiy asgnel te 









BORG “EQUIPMENT DIVISION 
THE GEORGE W. BORG CORPORATION 
ILLE 


e WISCONSIN i 





MICO 
ENGRAVER 


Model 253 














A further adaptation of the already 
proven Mico Engraver, Model 252. 
Will perform accurate engraving on 
panels 19-inches wide and of unlimited 
length.: Accommodates work up to 
19-inches high. 

Catalog on request 


MICO INSTRUMENT CO. 


86A Trowbridge Street 
Cambridge 38, Mass. 
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KIRK“ BLUM 


CUSTOM BUILT 
ELECTRICAL ENCLOSURES 





Whatever your re- 
quirements for con- 
trol boards, electrical 
housings or enclos- 
ures, KIRK & BLUM 
is equipped and ex- 
perienced to fabri- 
cate them to the most 
exacting specifications .. . one unit or hun- 
dreds. We specialize in custom-built parts 
and assemblies of sheet steel, light plate, 
stainless, aluminum, monel and other alloys 
in gauges 34” and lighter. 








For more detailed information, write now 
for your free copy of The NEW KIRK & 
BLUM Electrical Enclosures Booklet .. . 
completely illustrated. For prompt quota- 
tion, send prints to The KIRK & BLUM 
MFG. CO., 3111 Forrer Street, Cincinnati 
9, Ohio. 


© Control Desks * Cubicles © Electrical Cabinets & Enclosures 
© Power Distribution & Control Panels * Switch Gear Housings 
© Boiler, Generator & Turbine Control Panels 
© Test Stands, Controls & Desks 
* Outdoor Electrical Enclosures 
. and other Fabricated Products 


KIRK’ fLum 
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© Louvres 






© Instrument Panels 






© Transformer Tanks 














INSTRUMENT ELECTRONICS 


Continued from page 1445 


grid voltage (input signal) under the condition that plate 
current and all other electrode voltages remain constant, 
The amplification factor of a medium-mu triode, such as 
a 6J5, is 20. A high-mu triode, such as a 6SL7, has a mu 
of 70. 

Plate resistance. The dynamic plate resistance is the re. 
sistance of the tube between cathode and plate to flow of 
a.c. It is the inverse of the slope of the E,-I, character. 
istic curve, or the ratio of a small change in plate Voltage 
to the corresponding change in plate current. The plate 
resistance of a 6J5 is about 7000 ohms; that of the 6SL7 
is about 44000 ohms. Note that a high-gain tube has higher 
plate resistance. 

Transconductance. The amplification of a stage depends 
on the change in plate current produced by a change in grid 
voltage. The ratio of the former to the latter ( AI, /AE,) 
is called transconductance (g,,). It is also called grid-plate 
transconductance or mutual conductance. It is called a 
“conductance” because it is the opposite of a resistance 
(E/I), and is measured in units of mhos, which is ohm 
spelled backwards. The transconductance of a 6J5 is about 
0.003 mhos, or 3000 micromhos. That of a 6SL7 is about 1600 
micromhos. Note that the transconductance is a measure 
of how well the grid controls plate current. 

The triode has two disadvantages—interelectrode capaci- 
tance and low amplification. 

Interelectrode capacitance. Capacitance exists between 
any two pieces of metal separated by a dielectric. The elec- 
trodes of a vacuum tube are metallic and are separated 
by an air dielectric. Therefore, they form small capacitors. 
The capacitance between electrodes, called interelectrode 
capacitance, is illustrated schematically for a triode in 
Fig. 5-10. The capacitances in a triode are the grid-to- 
cathode capacitance, the plate-to-grid capacitance, and the 
plate-to-cathode capacitance. 

Interelectrode capacitance, though small, couples high- 
frequency a-c. signals from plate to grid, grid to cathode, 
and plate to cathode. The plate-to-grid capacitance feeds 
from plate to grid a small unwanted signal that can be 
in phase with the grid signal, thus producing instability 
and undesirable oscillations. The internal feedback can 
be neutralized by feeding back from the plate to the grid 
a second signal that is opposite in phase from (but equal in 
magnitude to) the unwanted feedback signal. This is done by 
connecting an external capacitor from the grid to a point of 
proper polarity in the plate circuit. Such an external capaci- 
tance is known as a neutralizing capacitor. It usually is a 
small variable capacitor that can be adjusted for precise 
cancellation of the objectionable internal feedback voltage. 
The grid-to-plate interelectrode capacitance of triodes limits 
the use of triodes as amplifiers at high frequencies, 

Effect of Plate. The second disadvantage of a triode is 
that the signal at the plate reduces the gain of the triode 
and limits the maximum amplification. As shown by the 
characteristic curves, the plate current depends on plate 
voltage. As plate voltage drops, so does plate current. This 
limits the amplification as follows: Suppose a_ positive 
signal is applied to the grid of a triode. The positive 
signal causes more plate current to flow. This current 
causes a negative signal at the plate. However, a negative 
change in potential at the plate tends to reduce the plate 
current, which in turn raises the plate potential. Thus, the 
higher the gain of the triode, the more the plate overcomes 
the action of the grid. When the grid increases the current, 
the plate decreases it; when the grid decreases the current, 
the plate increases it. Therefore, the effect of the plate on 
the grid limits the amplification of the triode. This opposing 
action of the plate, as well as the effect of interelectrode 
capacitance, is reduced when the plate is shielded from the 
grid, as it is in tetrodes and pentodes. 


: TETRODES 
The grid-plate capacitance within a tube and the effect 
of the plate on the grid can be reduced by adding a fourth 
element to the conventional triode. This fourth element is 
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a second grid and is called a screen grid. It is placed be- 
tween the control grid and plate. The four-electrode tube 
is called a tetrode. A tetrode tube connected in a circuit 
ig shown in Fig. 5-11. 

The screen grid is maintained at a constant positive po- 
tential that is less than that of the plate. The positive 
yoltage on the screen grid accelerates the electrons moving 
from the cathode. Some of these electrons strike the screen 
gnd produce a screen current, which usually serves no 
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Fig. 5-11. Tetrode stage. Typical plate potential: 250 v.; control grid: 
minus 10 v.; screen grid: 90 v.; cathode: zero or ground potential. 


useful purpose. Most electrons however, pass through the 
open-mesh screen grid to the plate. 

The steady screen potential attracts the electrons from 
the cathode and makes the plate current independent of 
changes in plate potential. By eliminating the effect of 
plate potential on plate current, the screen effectively 
shields the grid from the plate. This eliminates the dis- 
advantages of the triode. 


Characteristic Curves 

A typical family of characteristic curves of a tetrode 
is shown in Fig. 5-12. The dotted curve represents the 
sereen-grid current when the control-grid bias is at —3 
volts. 

As the screen grid keeps variations in plate potential 
from affecting the plate current, the curves are fairly flat 
over wide ranges of plate potential. Note, however, that 
the plate current can be controlled completely by a small 
change in grid potential (0 to —6 v.). 
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nt: — Characteristic curves of a type 24A tetrode with screen grid at 
volts. 


Although the tetrode overcomes the disadvantages of 
the triode and has much higher amplification, the screen 
grid introduces a disadvantage—a region in which the 
characteristic curves have negative slope. The region in 
which plate current decreases as the plate voltage in- 
creases is called the region of negative resistance because 
the action is opposite to that of a normal, or positive, 
resistor. When a tetrode operates in this region—that is, 
when the plate voltage is fairly low—the output signal is 
distorted and the tube can oscillate. 

The negative slope is a result of secondary emission from 
the plate. When electrons strike the plate, some electrons 
(called secondary-emission electrons) are knocked off the 
plate into the space between the plate and screen. When the 
Screen is at a higher potential than the plate these 
secondary electrons are attracted to the screen. In the 
region of negative resistance, the secondary electrons 
Increase in number faster than the primary electrons for a 
given increase in plate voltage. As the secondary electrons 
leave the plate, the plate current decreases. If the plate 
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potential is made higher than the screen potential, the gee. 
ondary electrons are attracted back to the plate and the 
plate current again increases. 

The advantages of the tetrode over the triode are (1) 
reduced grid-plate capacitance, (2) higher amplification, 
and (3) greater power sensitivity. It has the disadvantage 
of secondary emission. A fifth element can be added to over. 
come the effect of secondary emission. 


PENTODES 


A third grid between the plate and the screen (Fig. 5-13) 
eliminates the effect of secondary emission. Tubes with this 
third grid are called pentodes because they have five elec. 


PLATE 











SUPPRESSOR e 
GRID — 
—= 


SCREEN GRID 


ong GRID 
V CATHODE 
Fig. 5-13. Construction of a pentode. 


trodes—three grids, one plate, and one cathode. The third 
grid is called the suppressor grid. 

The suppressor grid usually is connected to the cathode 
(Fig. 5-14). As it is much more negative in potential than 
the plate, it repels secondary electrons back into the plate 
from which they were ejected. This eliminates the objection- 
able region of negative resistance and permits a smooth 
rise of plate current from zero up to its saturation point, 
as shown by the characteristic curve (Fig. 5-15). 

The amplification of pentodes and tetrodes is higher 
than that of triodes because the opposing action of the plate 
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Fig. 5-14. Pentode amplifier stage. Typical plate potential: 250 v.; 
control grid potential: minus 3 v.; screen-grid potential: 100 v.; suppres- 
sor and cathode: 0 v. 
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Fig. 5-15. One characteristic curve of a pentode, showing how the 
suppressor grid overcomes the negative resistance of a tetrode. 


is shielded from the grid. The plate resistance of pentodes 
also is higher than for triodes. For example, the a-c. plate 
resistance of a typical pentode, the type 6SJ7, is about 700,- 
000 ohms. Its d-c. resistance is lower. 

For high power amplification, the tube must pass large 
currents. Therefore, the tube must have a low plate resist- 
ance; a triode is better than a pentode. For high voltage 
amplification, however, a tube with high gain, such as @ 
pentode, is better than a triode. 
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BEAM-POWER TUBES 


A beam-power tube is a pentode designed for high power 
output. The suppressor grid is a specially shaped electrode 
that controls the space charge of secondary electrons near 
the plate. The plate current is made to flow in a concen- 
trated beam from the cathode, through the grids, to the 
plate. In addition to the beam-forming plates, the beam- 
power tube differs from the ordinary tetrode and pentode 
in that the sapces between the turns of the grids are 
lined up. Fig. 5-16 shows the internal construction of a 
beam-power tube. 

As the spaces between the turns of the grids are lined 
up, fewer electrons strike the screen grid. This decreases 
the screen current and increases the plate current and power 
output of the tube. 







PLATE 


BEAM - FORMING 
ELECTRODE 





Fig. 5-16. Construction of a beam-power pentode. 


Beam-power tubes are used widely as power amplifiers 
in electronic circuits. Typical beam-power tubes are the 
6L6 and 6V6 tubes. 


VARIABLE-MU TUBES 


Variable-mu tubes, as the name implies, are tubes de- 
signed so that their amplification can be varied. They usual- 
ly are pentodes with a special kind of control grid. In a 
conventional pentode the control grid is made of equally 
spaced wires; in a variable-mu pentode the control grid 
is made of an unequally spaced spiral—that is, the wires 
are close together at the top and bottom of the grid but 
are spaced wide apart at the center. When small negative 
voltages are applied to the grid of a variable-mu tube, the 
electrons from the cathode flow through all the spaces 
in the grid. As the voltage is made more negative, how- 
ever, the electrons can no longer pass through the narrow 
spaces on the ends of the grid structure but can pass 
through the larger spaces at the center of the grid. Thus, 
a much greater negative voltage is required to cut off 
the plate current in this type of tube. 

A characteristic of the variable-mu tube is that the gain 
decreases as the negative grid-bias increases. Hence the 
name “variable-mu.” The tube is known also by several 
other names, including supercontrol and remote-cut-off tube. 


MULTIGRID AND MULTIUNIT TUBES 


Vacuum tubes may be constructed with four, five, or 
six grids to obtain certain characteristics. Tubes with these 
extra grids are used to mix several signals. When different 
signals are applied to the various grids, the plate current 
is controlled by each.grid and has some of the character- 
isties of each signal. Such tubes are called converters and 
mixers, 

To reduce the number of tubes in radio circuits the elec- 
trodes of two or more tubes frequently are placed within 
one envelope. These complex tubes usually are named 
according to the types of tubes inside the envelope. Thus a 
twin-triode contains the electrodes for two triodes in one 
envelope. The 6SN7 and 6SL7 tubes are twin triodes. One 
type: of tube combines the functions of three tubes in one 
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§-1. The function of a filament 
in an electron tube is to 
(a) heat the plate 
(b) heat the cathode 
(c) emit electrons 
(d) attract electrons 
5-2, The function of a cathode 
of an electron tube is to 
(a) heat the plate 
(b) heat the filament 
(c) emit electrons 
(d) attract electrons 
5-3. The number of electrons 
emitted from an emitter depends 
on 
(a) the temperature of the emit- 
ter 
(b) the type of emitter 
(c) the atmospheric 
around the emitter 
(d) all the above 
5-4, The type of emitter used 
in most conventional vacuum tubes 
8 
(a) tungsten 
(b) thoriated tungsten 
(c) oxide coated 
(d) filamentary 
5-5. A disadvantage of indirect- 
ly heated cathodes is 
(a) more a-c. hum 
(b) separate heater and cathode 
circuits 
(c) less efficiency 
(d) all the above 
5-6. Below the saturation point, 
the plate current through a diode 
is controlled primarily by the 
(a) plate voltage 
(b) plate temperature 
(c) cathode temperature 
(d) number of electrons emitted 
from cathode 
5-7, The number of electrons 
emitted from a cathode depends 
only on 
(a) plate voltage 
(b) plate temperature 
(c) cathode voltage 
(d) cathode temperature 
5-8. A diode is a rectifier be- 
cause the 
(a) electrons are emitted in 
large number 
(b) plate current flows in only 
one direction 
(c) filament heats the cathode 
(d) electrons have a negative 
charge 
5-9. The peak inverse voltage of 
4 diode refers to the maximum 
amount by which the 
(a) cathode can be more posi- 
tive than the plate 
(b) plate can be more positive 
than the cathode 
(c) cathode can be more posi- 
tive than the filament 
(d) filament can be more posi- 
tive than the cathode 
5-10. At any one point on the 
characteristic curve of a diode, 
the ratio Ep/Ip is the 
(a) d-c. plate resistance 
(b) dynamic plate resistance 
(c) plate impedance 
(d) plate conductance 
5-11, The grid potential of a 
triode has greater control of plate 
current than the plate potential be- 
cause the grid 
(a) has a negative potential 
(b) has spaces between the 
wires 


pressure 





of the acorn types, known as the “door-knob” tube, operates 
at higher powers and at frequencies as high as 600 mega- 


For frequencies above 500 megacycles, tubes known as 
klystrons and magnetrons are used. These tubes utilize 
electron transit time in their operation. Klystrons are used 
commonly as local oscillators in u-h-f. receivers. Magnetrons 
are used commonly as high-power r-f. oscillators in radar 
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(c) is closer to the cathode 
(d) -has a higher potential 
5-12. In order to control the 
plate current, the grid of the tri- 
ode should be 
(a) more positive than the plate 
(b) more negative than the 
cathode 
(c) more positive than the heat- 
er 
(d) more 
heater 
5-18. The characteristic curves 
of a triode show how Ip varies 
with 
(a) Ep only 
(b) Eg only 
(c) Ig and Eg 
(d) Ep and Eg 
5-14. The gain of a triode am- 
plifier stage depends on 
(a) the plate potential 
(b) the grid potential 
(c) the plate load 
(d) all the above 


5-15. The maximum possible 
gain of an amplifier tube is called 
the 

(a) mu 

(b) transconductance 

(c) plate resistance 

(ad) gain 


5-16. The output signal of an 
amplifier stage is 

(a) in phase with the input 
signal 

(b) 90 degrees out of phase 
with the input signal 

(c) 180 degrees out of phase 
with the input signal 

(d) 270 degrees out of phase 
with the input signal 


5-17. The source of plate poten- 
tial of a tube is called the 

(a) A supply 

(b) B supply 

(c) O supply 

(d) D supply 


5-18. In a triode, the interelec- 
trode capacitance which causes in- 
stability is the 

(a) plate-to-grid capacity 

(b) plate-to-cathode capacity 

(c) grid-to-cathode 

(d) any of the above 

5-19. The plate limits the maxi- 
mum amplification of a triode be- 
cause 

(a) of interelectrode 

tance 

(b) of low plate resistance 

(c) it opposes the grid action 

(d) it has no effect on plate 

current 


negative than the 


capaci- 


5-20. The transconductance of 

tube is a measure of 

(a) grid control of plate cur- 
rent 

(b) plate control of plate cur- 
rent 

(c) grid control of plate volt- 


) 


age 
(d) any of the above 


5-21, The screen potential of a 
tetrode amplifier should be 

(a) higher than that of the 
plate 

(b) lower than that of the 
control grid 

(c) lower than that of the plate 

(d) same as that of the cathode 

5-22. The tetrode overcomes the 








A user reports this test made on a BARTON Flow- 
meter with a 25” W.C. differential range at a pressure 
level of 1200 psi: 


A 300 psi over-range pressure was alternately applied 
in the normal direction and then in the reverse direc- 
tion approximately 20 times a minute, continuously — 
day and night—for three weeks! At the conclusion of 
the test—after more than one-half million differential 
over-ranges in each direction—the instrument was 
checked for zero and calibration; it had changed less 
than one per cent! AND no maintenance or parts 
replacement was required! 





ALL MAJOR SOURCES OF TROUBLE inherent in 
other differential-pressure meters ARE ELIMINATED IN 
BARTON Rupture-Proof FLOWMETERS ! 


NO LIQUID SEALS TO LOSE-corrosive and vola- 
tile liquids are handled without seal pots, thus reduc- 
ing installation and upkeep costs. 

NO MERCURY USED-hence, no costly losses due 
to leakage or theft, and no contamination of liquid 
being handled. Likewise, installation can be made 
without accurate leveling. 


EASY TO OPERATE-Unskilled personnel can put 
a BARTON in operation without danger of damage 
to the meter. 

CLEANING ISN’T NEEDED-a BARTON drains 
or vents itself completely. No pockets to trap con- 
densates. No floats, chains, or links to corrode. 
Assures permanent positive accuracy. 





> Rupture-proof Stainless Stee! Bellows. 
} Torque-tube Drive—no pressure bearings. 
} Pulsation Dampener—externally adjustable. 


for measuring 
FLOW e LIQUID LEVEL @ DIFFERENTIAL PRESSURE 


WRITE FOR DETAILS IN BULLETIN 11C4 TODAY! 


BARTON 


INSTRUMENT CORPORATION 


1431 SO. EASTERN AVE., LOS ANGELES 22, CALIF. 
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Actuated by an electrical impulse . . . operates on 
the output of a‘scaler, photo tube, limit switch or any 
similar device. Records counts with relation to time and 
quantity on a roll of tape . . . automatically resets to 
zero. 


In Radioactive Research, it saves precious man hours 
and results in greater economy and efficiency. 


In Industry it maintains a permanent record auto- 
matically, recording production and time each hour. 


Whatever your counting problems, our Engineering 
Department can adapt these Recorders to meet your 
particular need. 


AUTOMATIC 
WEIGHT 
RECORDERS 
SINCE 


Write for interesting 1988 


Booklet SC 13 





STREETER-AMET COMPANY 


4101 N. RAVENSWOOD AVENUE + CHICAGO 13, ILLINOIS 


WEIGHT RECORDERS-HI-SPEED COUNTERS 
















—specified by 
LEADING UNIVERSITIES 






EVER-TITE 


THERMAL 
CONDUCTIVITY 
UNITS 





8 Filament Output 
1% H2 in Air 
=60 mv. 


—for accurate low cost 
GAS ANALYSIS 


Gow-Mac cells are sensitive, compact and rugged 
and require no special instruments. Excellent results 
are obtained with standard laboratory or instrument 
department accessories. They have proven reliable in 
actual use in countless applications in industry, re- 
search and college laboratory. The new brochure de- 
scribes them in detail. Write for your copy, today! 
USED FOR RESEARCH IN THESE 
UNIVERSITIES AND COLLEGES: 


BROWN DENVER MASS INST. PRINCETON 
BUCKNELL EMORY TECHNOL. ROCHESTER 
c. C. N. Y. IOWA MICHIGAN TENNESSEE 
CALIFORNIA LEHIGH NEW MEXICO UNION 
COLORADO JEFFERSON NORTH WABASH 
COLUMBIA MEDICAL CAROLINA WASHING- 
DELAWARE JOHNS STATE TON 
DUKE HOPKINS NOTRE DAME YALE 


INSTRUMENT 
COMPANY 


NEWARK 5, NEW JERSEY 


COW-MUAC 


22 LAWRENCE ST., 
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(c) a plate of low potential 
(d) a screen grid of special 
alignment 


disadvantages of the triode by 
making 
(a) plate current independent 
of grid potential 
(b) plate current independent 
of plate potential 


5-27. Multigrid tubes with 4 oy 
5 grids are used for 
(a) obtaining several stages in 


(c) plate current independent one envelope 
of screen potential id ale 
I bt i 
(d) plate current dependent on (b) 5g higher amplifica- 
»y, + + 
— pomanal : (c) reducing secondary emis. 
5-23. The negative-resistance re- sion 
gion of the tetrode characteristic (d) mixing several signals 
is caused by 


(a) secondary emission 5-28. The signal to be observed 
(b) high plate potential on the electrostatic cathode-ray 
(c) low screen potential tube of an oscilloscope should he 
(d) low grid bias a>plied to the 
5-24. The function of the sup- ot hae 
pressor grid of a pentode is to (ec) cunt and 
(a) keep secondary-emission (d) pels tag 
electrons from being pro- : 
duced 
(b) repel secondary-emission 
electrons back to the plate 
(c) accelerate electrons in the 
plate current 
(d) decelerate electrons in the 
plate current 


5-29. The intensity of the spot 
in a cathode-ray tube is controlled 
by the 

(a) focusing anode 

(b) vertical-deflection plates 

(c) horizontal-deflection plates 

(d) grid bias 


5-30. The transit time of elec- 
t ons in a vacuum tube becomes 
important and troublesome when 
(a) a triode or pentode is used 
(b) the distance from cathode 
to plate is small and the 
plate voltage is high 
tube is (c) the transit time is of the 
characterized by same order of magnitude as 
(a) a control grid of unequal the time of one cycle 
spacing (d) frequencies below 10 mega- 
(b) a screen grid of high poten- cycles per second are being 
tial amplified 


5-25. The grids of a_ beam- 
power tube are constructed so that 
(a) plate current is minimized 
(b) sereen current is minimized 
(c) grid current is maximum 
(d) screen potential is maxi- 
mum 


5-26. A variable-mu 





DIELECTRIC MEASUREMENT 


Continued from page 1438 


residual quadrature unbalance signal adversely affects the 
performance of the amplifier and rebalancing mechanism; 
commercial installations of this type of apparatus have 
been primarily to measurement of air-dielectric capacitors 
rather than to dielectric measurements. 


FUTURE PROSPECTS 


Except for the measurement of weight and moisture of 
sheeted material, continuous industrial capacitance meas- 
urement is still in its infancy. The general trend toward 
continuous direct measurements on product means that 
growth in this direction is to be anticipated. There is con- 
siderable development required in the measuring elements 
for conversion of dielectric properties into capacity varia- 
tion. 

Correction and compensation techniques also require de- 
velopment. This is an application problem, with each 
particular setup requiring a compensating system adapted 
to the particular situation. Cooperation between the user 
and the manufacturer of the measuring equipment should 
work out adequate solutions. 

There has been a certain amount of experimental work on 
special units for extreme sensitivity. If these work out 
satisfactorily, higher measurement sensitivities will be 
available at a reasonable price for general industrial ap- 
plication. 

There appears to be a bright future for continuous in- 
dustrial dielectric-measuring techniques. Work is being 
carried on in university and industrial research laboratories 
on the effect of frequency, potential, and temperature on the 
dielectric constant and dielectric losses of materials. It is 
established that characteristic variations do occur and that 
analysis of a group of measurements can yield information 
about the material being measured. 

The industrial application of these techniques even to 
static samples is limited by the amount of basic information 
currently available. The laboratory instrument manufac- 
turers are already marketing standard instruments for 
this type of measurement. 

As techniques for determining the characteristics of ma- 
terials from a multiple-valued measurement of dielectric 
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STAINLESS STEEL WELD 
replaces silver solder at 
stem, plug and case joints. 


More durable . . . more pressure tight... 
more sensitive ... more resistant to corrosion 
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on 


* Large, easy-to-read 
dials. 


% All exposed parts made 
of high quality stainless 


steel. * Sturdy construction for 
% Free from pointer vi- heavy-duty service. 
bration. * Backed by 35 years of 
% Accurate and highly manufacturing experi- 
sensitive. ence. 


WRITE OR WIRE TODAY for full details. Rochester Man- 
ufacturing Co., Inc., 85 Rockwood St., Rochester 10, N. Y. 


LE OEPENDABIE “an 


MANUFACTURING COMPANY, INC. Sls 


DIAL THERMOMETERS GAUGES AMMETERS 










CUT COSTS on 


M@ISTURE 
CQNTROL 


KEMP DYNAMIC DRYERS DRY 
INSTRUMENT AIR TO LOW DEW 
POINTS FOR AS LITTLE AS 4c PER MCF. 


Kemp Dryers save industry thousands of dollars a 
year— because they protect costly instruments from 
damage due to moisture in the air or air source. 
Operation is guaranteed to your specifications, and 
standard models are available for any instrument 
air drying operation—whether it’s large or small. 
Send For Information. Kemp has a Dynamic Dryer 
designed for every application. Find out how Kemp 
can solve your problem. Write today —no obligation. 


hEMP DYNAMIC DRYERS 


Write for Bulletin D-27 for tech- 
OF BALTIMORE 





nical information. C: M. Kemp 
Mrc. Company, 405 E. Oliver 
Street, Baltimore 2, Maryland. 


CARBURETORS @ BURNERS ® FIRE CHECKS ® ATMOSPHERE 


GENERATORS @ ADSORPTIVE DRYERS. @ METAL MFLTING UNITS 


SINGEING EQUIPMENT @ SPECIAL EQUIPMENT 

















ms A Surface 

Combustion 
Standard Rated |} 
BALCO Furnace 
with an q 
Generator. built- 


FLOW and PRESSURE 


Accurately Measured... 


8 A EH ie AA 


treatments of 
ferrous metals. “& 


MER ERI AM MANOMETERS 


These two Meriam Manometers are used as 
gas flow measurement instruments for the 
built-in RX Atmosphere Generator. One 
manometer measures the flow of the pro- 
portioned air-gas mixture to the reaction 
tube; the other measures the flow of “en- 
riching” gas that is mixed with the atmos- 
phere gas just before it is introduced into 
the furnace muffle. 


The manometers are of the standard U-Type 
Clean-Out design. The clean-out feature 
permits filling and cleaning of the U-tube 
without disconnecting piping to manometer. 
Of rugged and simple construction, Meriam 
Manometers are widely recognized through- 
out industry for their sensitivity and accur- 
acy in the measurement of practically all 
kinds of liquids and gases. Helpful informa- 
tion is contained in Bulletin 1 — gladly sent 
upon request. 


THE MERIAM INSTRUMENT CO. 
10958 MADISON AVENUE e@ CLEVELAND 2, OHIO 


WESTERN DIVISION: 4760 E. OLYMPIC BLVD., LOS ANGELES 22, CALIF. 
IN CANADA: PEACOCK BROS., LTD., MONTREAL 


MEAN : 


ESTABLISHED 1911 
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Before you select a Tempera- 
ture Regulator, compare low-cost 
Stacon with the rest. No other 
regulator has as many features 
or offers as many advantages as 
a Farris Stacon. 









































PROVE IT! 
Make this Chekchart Test ——— 
Farris Air Self 
; Stacon Operated | Operated 
® Dirt Proof — Hermetically 
Sealed? Yes 
©@ Extreme Accuracy? +1° 
® Packing or Glands to Leak? No 
® Drop-tight Shut off? Yes 
®@ Vapor-steam Energized 
Super Power Pilot? Yes 
2. Supervision—Maintenance? None 





Write for Stacon Bulletin 50-1000. It contains complete informa- 
tion on the most sensitive, accurate, economical temperature 
regulator available . . . anywhere. 


Farris Stacon Corp. 
536 COMMERCIAL AVE. PALISADES PARK, N. J. 





THE CAMBRIDGE 
FLUXMETER 







A BETTER SHOP 
INSTRUMENT 


The Cambridge Illuminated 
Dial Fluxmeter is particular- 
ly suitable for routine test- 
ing of magnets. On this 
model figures engraved 
upon a transparent moving 
scale are projected by 
means of illuminating opti- 
cal system onto a transluscent screen. The resulting magnification 
provides an equivalent scale length of twenty inches; with end, 
center or displaced zero. Useful not only in badly lighted places 
but also for distant readings in ordinary daylight. A bowden wire 
controls the zeroizing device at a distance. If required, portions of 
the screen can be colored green and red for test acceptance or 
rejection limits. It is readily used by unskilled workmen. 


CAMBRIDGE INSTRUMENT CO., INC. 


3742 Grand Central Terminal New York 17, N. Y. 


PIONEER MANUFACTURERS 
OF PRECISION: INSTRUMENTS 
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properties become established, there is every reason to be. 
lieve that the basic information can be extended to apply 
to measurement and control of continuous industrial proc. 
essing. This will, of course, require instrumentation as 
yet not even conceived. However, once the demand exists 
and the specifications are laid down, experience has shown 
that the necessary apparatus will be forthcoming. 


The developments during the past twenty years in spep. 
troscopy and similar directions, and the applications of 
these techniques to continuous process operation is most 
encouraging. The dielectric properties of materials are 
fundamental characteristics. There appears to be a promis. 
ing field for progress in the measurement of these dielectric 
properties and their interpretation in terms of product 
characteristic. 


DISCUSSION 


M. K. Andersen: Could variation in pressure in a gas be 
detected by measurement of dielectric constant? 


W. H. Howe: I believe it could. We do not have any actual 
experimental data. At atmospheric pressure the change in 
pressure would be small. However, the use of higher pres- 
sures should increase the sensitivity. 

Adams: Has dielectric measurement been applied to the 
measurement of coal? 

Howe: Not that I know of. I should think that it would 
be possible using a technique similar to the turntable, which 
I described, for well-crushed samples of coal. There would 
be a question as to how evenly the coal would pack; if this 
packing is irregular, the measurement of the power factor, 
or “Q,” would probably help considerably. 

Walt: What is the effect of the humidity of the air in the 
dielectric measurements of solids where the capacitor is 
partly filled with air? 

Howe: None. The dielectric constant of dry air or of air 
with moisture in it is so near to 1.0 that the variation is 
negligible from the practical standpoint. It does have an 
effect but the magnitude is extremely small. 

C. W. Bates: What is the stability of practical instrv- 
ments available today in parts per million? 

Howe: The only “practical instrument” we can offer has 
a full-scale value corresponding to 6 percent capacity 
change. The stability of this instrument is 1 percent of 
scale, which would be 0.06 percent capacity change or 600 
parts per million. On some experimental work which we 
are carrying on, we hope to arrive at a stability approx- 
imately one hundred times as good. It’s purely a matter of 
good electrical engineering to increase this stability to al- 
most any desired value. The present standard instrument 
has a stability of about six hundred parts per million, which 
can be bettered appreciably by stabilizing temperature and 
voltage. 

Foteling: For liquids having about the same dielectric 
constant, could temperature be a help in establishing a dif- 
ferential dielectric constant in order to achieve a measure- 
ment? 

Howe: I think it could. It would appear that the easiest 
way to do this would be to run the combination at an ele- 
vated or reduced temperature where the dielectric constant 
would actually be different. The values which I read were 
rounded off to the nearest figures. Most liquids do have a 
sufficient difference in dielectric constant for measurement 
purposes. 

It may be mentioned that it is difficult to detect small 
quantities of low-dielectric-constant material in the presence 
of larger quantities of high-dielectric material. If the di- 
electric constants differ by more than two or three to one, 
the dielectric constant of the whole is appreciably different 
from the weighted average of the dielectric constant times 
mass of material due to the fundamental reciprocal relation- 
ship which applies to the addition of series capacitances. 

Andersen: Frequency is a factor to reckon with in di- 
eleetric constant measurement, that is, dielectric constant is 
measurements of dielectric constants, possibly measuring at 
two or three different frequencies? Perhaps summing the 
frequency-sensitive. Could this be made a help in the 
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MECHANICAL PRECISION 





ELECTRICAL ACCURACY 


Concentricity, shaft to 
pilot, .0025 in. or better. 


Radial shaft play, .0015 
in. or better. 


Shaft to mounting plate 
squareness, to .001 in./in. 


There’s more to a precision potentiometer than accurate wind- 
ings. In order that required high electrical tolerances be held, 
it is absolutely essential that such parts as the shaft, mounting 
plate, and housing be designed and built for highest mechani- 
cal accuracy. 

Take the radar control assembly illustrated above. Its gears 
are precision cut to eliminate backlash and binding, but the 
care that went. into their manufacture could be completely 
nullified if the potentiometer coupled to them was not mechani- 
cally precise. In this case, overall accuracy is assured by using 
a Fairchild precision unit built from parts designed and made 
by Fairchild. 

Special problem? Write, stating requirements to Fairchild 
Camera and Instrument Corporation, 88-06 Van Wyck Boule- 
vard, Jamaica 1, N. Y. Dept. 140-21B1. 


9/R CHILD 


se? Subd desea POTENTIOMETERS 








PYRHELIOMETER 


For the Measurement of 
SOLAR RADIATION 





Eppley Pyrheliometers are used for solar radiation 
measurements at ninety-eight weather stations in the 
continental United States, Canada, Alaska, Greenland, 
Iceland, Caribbean Sea, and the Pacific Ocean. Sixty-two 
of thése stations are under the direction of the United 
States Weather Bureau. 

The Eppley Pyrheliometer was adopted as standard 
equipment by the Weather Bureau after considerable 
experimentation. It was found to be the best instrument 
so far tested by the Bureau. 

Used in conjunction with a suitable recorder, the Eppley 
Pyrheliometer will provide an accurate and reliable record 
of total solar and sky radiation on a horizontal surface. 


Bulletin No. 2 on Request 
INC. 


Scientific Instruments 











THE EPPLEY LABORATORY, 
Newport, Rhode isiand, U.S.A. 



















ALCOA 


ALUMINUM TUBE 





When you figure the cost 
9 of a tubing installation—fig- 
ure it per foot. You’ll find Alcoa 
Tube will save 40% over the price 
of other corrosion-resistant tube. In 
use you’ll find Alcoa Tube an excellent 
performer—strong, light and highly 
resistant to corrosion. 
Look under ‘“‘aluminum” in your classified 
telephone directory—call your Alcoa 
Distributor. 
Due to rearmament, aluminum is not avail- 
able for unrestricted industrial use. However, 
when a tubing installation is considered, ex- 
tensive engineering and planning are required. 
This advertisement is intended as an aid to 
your planning. 
Aluminum fittings are made 
by nationally known manufacturers 


Frnty Write for Illustrated Book 


Get Alcoa's new booklet, “Instru- 
ment Lines of Alcoa Aluminum”. 
Illustrated and crammed with facts. 
ALUMINUM COMPANY OF AMERICA, 
838M Gulf Bidg., Pittsburgh 19, Pa. 






















ALUMINUM 


December 1951—Instruments—Page 1487 











FOR YOUR PANEL 


A NOVEL and UNIQUE CIRCUIT INDICATOR 


DESIGNED FOR 
NE-51 NEON LAMP 
For 110 or 220 
volt circuits 
The required resistor 
is an integral part 
of this assembly 
—“‘built-in.” 
RUGGED 
DEPENDABLE 
LOW IN COST 





~ 
























PATENTED: No. 2,421,321; Cat. No. 521308-997 


WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 
SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 
Among our thousands of Pilot Light Assemblies there is one 
which will fit your special conditions. Many are especially 
made and approved for military use. We pride ourselves 
on prompt deliveries—any quantity. 


ASK FOR OUR APPLICATION ENGINEERING SERVICE 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 
of AMERICA 


900 BROADWAY, NEW YORK 3, N. Y. SPRING 7-1300 














ATLAS Stellited STEAM 
REDUCING VALVES-Type “B" 


ATLAS Type “‘B’’, always a remarkable performer, is now much better 
because it is STELLITED. The Pilot Valve is made entirely of that famous 
metal. The seat is STELLITE faced. 

Here we show Fig. 112 of Bulletin No. 1-A (ask for a copy,) for 300 Ib. 
steam service. All Bronze—Screwed or Flanged Ends—Pilot Operated. Sizes: 

", %”, 1%, 1%", 1%”, 2. 


For 250 Ib. service we offer Fig. 114. Iron Body—Flanged Ends—Pilot 
operated. Sizes: 2%”, 3”, 4”, 5”, 6”, 8”. 

And for 400 and 600 lb. service see page 10 
of Bulletin 1-A. These valves are for tempera- 
tures to 900° F. Steel Body—Nitralloy Piston 
Stainless Steel Piston Chamber—Flanged Ends 
—Pilot Operated. Sizes: %”, %”, 1”, 1%”, 1%”, 
2”, 2%”, 3”, 4”. 





For Bulletin 1-A, use coupon below. 


ATLAS VALVE COMPA 


VES FOR EVERY SERV 





292 South St., Newark 5, N. J. 
REPRESENTED IN PRINCIPAL CITIES 





0 Please send Bulletin 1-A on ATLAS 
Regulating Valves. Also, please send infor- 
mation on the following ATLAS products— 
OC Damper Regulators] Pump Governors 
Co Femperature —_CLOFI Control Cocks 
(Campbell Boiler is 
Feed Water 0 =_— mee 
Regulators 
C Exhaust Contre! { Thermostats 
Systems 


0 Balanced Valves 
O Pressure Regu- 
lators 0 Control Valves 
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net results up could be used to distinguish specific factors 
in a compound? : 

Howe: I strongly believe that this could be an effectiye 
technique. Exactly what happens on salient point resistance 
and capacity effects, I am not enough of a theorist to know 
E. H. Sargent & Company, 4647 W. Foster Ave., Chicago 
30, Ill., in their publication, “Scientific Apparatus and 
Methods,” Volume 4, Spring, 1951, gave a lot of data on 
this approach. They showed a number of curves of frequency 
versus dielectric constant where the variation was pro- 
nounced. When and if these factors are determined, this 
should be a relatively easy technique to apply. It would be 
comparatively easy to provide instruments to measure at 
several different frequencies. I feel that apparatus of this 
type has powerful analytical potentialities. 

Andersen: Where you have films with a moisture content 
in the film, could you use different frequencies to eliminate 
the moisture factor or to read both weight and moisture 
simultaneously? 

Howe: I am sure that this can be done, although it has 
not yet been developed for continuous measurement. Some 
ten or fifteen years ago Dr. A. C. Walker, of the Bell Lab- 
oratories, measured the moisture content of sealed paper 
capacitors by dielectric measurements at varying fre- 
quencies and, as I remember, at varying temperatures. He 
got reliable results. I think the data was published in the 
Bell Laboratories Journal, but I am not sure. I got this in- 
formation from him personally. 

Wilson: What is the maximum distance that the plates of 
measuring capacitance could be spaced and still have 
normal operation? 

Howe: For dry sheet material we have not run widely 
spaced plates. Normally, we operate at about a quarter inch 
spacing. As you separate the plates, you increase the stabil- 
ity requirements of the electrical circuits. When you sep- 
arate the plates, you decrease both total capacity and sensi- 
tivity, and hence doubling plate spacing quadruples the re- 
quired electrical sensitivity and stability. However, the 
required accuracy and stability of the actual plate spacing 
is not increased and hence the mechanical and structural 
problems are no worse with wide plate spacing. Since the 
most serious limitations are in these mechanics, it would 
appgar possible to increase the plate spacing considerably. 
At the present time, I know of no commercial apparatus 
available for continuously measuring capacity variation at 
high sensitivity. 

Andersen: Is shielded or twisted lead wire required in the 
commercial industrial instrument? 


Howe: Yes, we use a standard shielded lead; the lead has 
a second-order effect on the measurement. The lead comes in 
selected lengths. Unused lengths should be coiled up; please 
don’t cut it off. The lead itself is simple shielded concentric 
cable. 


Andersen: Would you comment on the structure of your 
element as shown on the slide. Particularly, can you give us 
any data on materials of the construction. 


Howe: The actual structure shown is entirely 316 stain- 
less steel with Teflon insulators. A fiber glass-melamine 
washer is used as a backer behind the main Teflon insulator 
for stiffness and to prevent cold flow. We have tested one of 
these elements for 5,000 pounds pressure. The materials of 
construction are dictated by the service to which they are 
to be applied. 


Andersen: Would you comment on the fire and explosion 
hazard of the installation such as shown in the slide. 


Howe: The actual measuring element structure is a rel- 
atively low-power device. As shown in the slide, there is a 
“head box” associated with the measuring element. This 
head box contains a coil and trimmer condenser with a max- 
imum. power level of a few milliwatts and a power per cycle 
less than one erg. 


It is a simple matter to use a regular Crouse Hinds ex- 
plosipn-proof box instead of the normal fitting for the head. 
The actual element which immerses in the liquid is out of 
harm’s way anyhow. The cable is readily handled through 
conventional explosion-proof conduit; the actual measuring 
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Do Your Instruments 


economical way of keeping ALL of your mercury ALWAYS 
clean—make it a laboratory habit, not a chore. 


Bethlehem Apparatus Co., Inc. 


887 FRONT ST. 








Tell The Truth? 





Bethlehem Mercury Oxifier and Gold Adhesion Filter 


Instruments cannot be trusted 
unless the MERCURY in them is CLEAN. 


The Bethlehem OXIFIERS and FILTERS provide an easy, 


Made in 5, 25 and 150-lb capacities. 
Complete sets, $80., $220., and $725. 


Write for Bulletin Hg. 1 


HELLERTOWN, PA. 











Manufacturer’s Problem: To join two pieces of metal, one 


The Solution: Extremely low-melting CERROSEAL-35, flow- 
ing at 260° F. Solders parts perfectly without harm to 
plastic. 


Send for free descriptive literature outlining the uses for 
CERROSEAL-35. 











Low Temperature Soldering 
Problem Solved! 
CERROSEAL-35 Flows at 260° F. 


Thermoplastic of which is bonded to a 
thermoplastic which must 
_ hot be distorted by heat. 
Metel Sip Ordinary solders not satis- 
Metal Soldered to Metel factory or practical. 


@ Cerroseal-35 was originally developed for 
use in making vacuum seals in laboratory ap- 
paratus between glass and meta! tubing, has 
been proven invaluable for soldering metal to 
metal where the absolute minimum of heat ap- 
plied and ease of application are essential. 


Sample and instructions on request. 


Formerly Cerro de Pasco Copper Corp. 








Dept. 18 © 40 Wall Street * New York 5, N. Y. 





Send for catalogs and literature on 
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Pre-Tested Dependability 


The standard of 


MOELLER Accuracy for 
more than four generations 


There is no guess work when you use Moeller 
Etched Stem Thermometers. Each instrument is 
designed to fit individual testing problems — 
built to give you lasting satisfaction — guaran- 
teed through factory pre-tested methods with 
the scientific thoroughness that assures per- 
fection in all Moeller products. 

Let Moeller solve your temperature indicating, 
recording and testing problems, Now! 








INDUSTRIAL, LABORATORY 


PSYCHROMETERS 
AND MARINE SPECIALTIES 





MOELLER 


INSTRUMENT COMPANY 
132nd ST. and 89th AVE. + 


RICHMOND HILL 18,N. Y. 
Representatives in Principal Cities 
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INCREASE PRODUCTION 35% 


After trying many measuring methods—all unsatis- 
factory—this foundry now uses a completely auto- 
matic weighing system featuring an L&N Speedomax 
and Baldwin Load Cells. Once controls are set for 
the correct mix, the hopper doors open and close 
automatically—weights of each type of sand are re- 
corded ...and accurately-measured collector buckets 
are dumped. 

RESULT: 35% more sand is mixed each day .. . mixtures 
are consistent within 1%. 

_ If you have a batch mixing problem, or problems 
in measuring torque, weight, explosions, pressure— 
write for information on the many measuring de- 
vices that utilize the unique advantages of the SR-4, 
postage stamp-sized strain gages. 







BALDWIN - LIMA -HAMILTON 


TESTING HEADQUARTERS 
Philadelphia 42, Pa. 
In Canada: Peacock Bros., Ltd., Montreal, Quebec 
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THE COMPLETE LINE 


Now furnished in stainless steel bulb and nut, Mar- 
shalltown dial thermometers are accurate, compact, 
durable instruments for the indication of liquid or 
gas temperatures. They are available in a variety 
of temperature ranges from minus 40° F. to plus 
500° F. Actuation is positive, direct with full free- 
dom — no gears or pinions. Available in sizes 2”, 
2%", 3%” and 4%”. 


WRITE TODAY FOR FULL DETAILS AND PRICES 


Marshalltown Mfg. Co., Marshalltown, lowa 








instrument itself should of course be placed in a nonhey. 
ardous location. 

Graves: Have you considered using some of the rircuits 
similar to those used by some of the capacitor manufactur. 
ers, using simply a measurement of the current as a Measure 
of the capacity? 

Howe: No, we have not—for two reasons. In the first 
place, we are concerned with the ability to separate the 
measuring head from the actual measuring instrument, The 
coupled resonant-circuit arrangement leads itself conveni. 
ently to that. The second factor is that the resonant circuit 
provides an appreciable multiplication of voltage. This’ re. 
duces the amount of amplification required and, if properly 
designed, increases the stability of the over-all system. An 
additional factor lies in the particular resonant circuit 
which we employ. At a particular “null” value of capacity, 
reasonable changes in the “Q,” or power factor, of the cir- 
cuit have no effect on the instrument reading. 

Andersen: “Will you elaborate on the dielectric constants 
—possibly giving a list of some of them to help out possible 
users. 

Howe: This data in Lange’s “Handbook of Chemistry,” 
7th edition. ‘ 


Baird: What treatment do you recommend for measuring 
the dielectric properties of conducting liquids? 

Howe: We haven’t done too much with fully conducting 
liquids. However, we have measured materials such as pure 
ethyl alcohol, which have appreciable conductivity. While 
measurements have been made in the laboratory on highly 
conductive materials, it is our opinion that the dielectric 
constant is not a practical approach to materials of this 
kind. On high-conductive materials you have the actual fluid 
conductivity; the dielectric losses are high; these two tend 
strongly to mask the effect of dielectric constant. 

For measurement of materials of moderate conductivity, 
the use of a series capacitance helps appreciably. This series 
capacitance reduces the effect of both dielectric losses and 
direct conductivity. 

Henry Falcon: Have you tried the use of “Q” measure- 
ments in the electrical pickup? 

Howe: We have done a certain amount of development 
work looking toward measurements of “Q.” The electrical 
measuring system of course is considerably more complex 
than for a measurement of straight “C.”’ However, it is one 
of the things which when developed should appreciably 
broaden the scope of the entire dielectric technique. 





PNEUMATIC OPERATORS 
DISCUSSION 


Continued from page 1433 


for a given thrust considerably. Specifically, we can say 
that a 4-in. piston using 100-psi. operating air, and capable 
of thrusts up to 1000 lbs., can be moved through a 2-in. 
travel in from 2 to 4 seconds easily; the same force and 
stroke, using lower air pressures, on a diaphragm motor 
might take from 10 to 15 seconds. In speaking of rates of 
stem movement, one must also keep in mind the stability 
factor; we feel that the pistons have much more to offer 
on this point than any diaphragm-type operator. 


Parten: What information have you on the rate of posi- 
tioning on the rotary gear-driven positioning mechanism? 


Werey: The gear-driven unit can be made for stem travels 
as high as 36 in. and as low as 1 or 2 in. We normally cal- 
culate the total time of travel on the basis of certain max- 
imum rates of stem travel. The average rate is from 10 to 
12 in. per minute; however, it can be furnished up to 40 
and 50 in. per minute. 

Wootes: Do you build pistons of this type to operate at 
1000-psi. pressure? 

Werey: The problem in building a piston for this air 
pressure hinges directly on the availability of a pneumatic 
relay designed for such high pressures. To the best of my 
knowledge, there are no such devices available today. 
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OXYGEN and CO>2 
Analysis 


FYRITE Gas Analyzer shown at the left is 
available in two models—one for direct 
C02 analysis, the other for direct oxygen 
analysis. Both instruments employ the 
volumetric method of gas analysis involving 
selective absorption of CO2 or oxygen by 
a chemical absorbent. A complete analysis 
can be made in 40 seconds. Accuracy is 
within one-half of one per cent CO2 or 
oxygen. Absorbing fluids are furnished in 
individually bottled refills, and replacement 
of the fluid in the instrument merely re- 
quires removing the four screws that hold 
. the cap assembly In place. 
Write for 

leaflet 1-700 
Available Individually or As A Set 


FYRITE Gas Analyzers can be supplied individually— 
ino metal instrument chest complete with rubber 
aspirator, rubber and metal sampling tubing and 
filter, as shown at the rights or in ao “Duplex Kit" 
which comprises both COz and Oxygen Analyzers 
together with one Pp gas ing assembly 
for connecting either instrument to the desired sam- 
pling point. 








BACHARACH Industrial Instrument Sis 


7000 Bennett Street «+ Pittsburgh 8, Pa. 


ENGINEERS 


Special opportunities for YOU in 


SAN DIEGO 


that sunshiny, smog-free city on the 


oot CALIFORNIA 


Convair (Consolidated Vultee Aircraft Corporation) is 
now accepting applications for these following positions 
in its modern, progressive Engineering Department. 











Design Engineers Weight Engineers 
Design Draftsmen 
Electrical Draftsmen 
Electronics Engineers 
Microwave Engineers 
Servo Engineers 


Aircraft Loftsmen 


Aerodynamics 
Engineers 


Test Engineers 


Thermodynamics 
Engineers 


Aircraft Linesmen 








Gor Your Library 
“Heat Inertia’ in Problems of 


Automatic Control of Temperature 


By Victor Broida 
Stiff paper, 64 pages. $1.00 postpaid 





Second Edition (1951) Now Available 


Mechanical Measurements by Electrical Methods 


By HOWARD C. ROBERTS 
Cloth, 368 pages, 354 illustrations. $4.00 postpaid 





Third Edition (1951) Now Available 


Maintenance and Servicing of Electrical Instruments 
By JAMES SPENCER 
Cloth, 278 pages, 274 illustrations. $3.00 postpaid 





Applications of Industrial pH Control 
By ALLEN L. CHAPLIN 
Cloth, 148 pages, 94 illustrations. $2.50 postpaid 


Payment must accompany order 


The Instruments Publishing Co., Inc. 
921 Ridge Ave., Pittsburgh 12, Pa. 








WORKING FACTS: You get two holidays a week at 
Convair — overtime accomplished in 5-day week. Attractive 
salary ranges. An “engineers” engineering department ... with 
stimulating, competent associates ... and interesting, challeng- 
ing, essential, long-range projects of a wide variety including 
— commercial aircraft, military aircraft, missiles, engineering 
research and electronic development. Excellent patent royalty 
arrangements. Top-notch retirement plan — better than-average 
life and health insurance. Complete progress-salary review 
for each person twice yearly. Opportunity for continuing 
engineering education. 


LIVING FACTS: San Diego, with its wonderful residen- 
tial areas, offers you and your family incomparable living. 
Ideal climate — cool, clean, dry. Mountains, desert, Mexico, 
Hollywood, Los Angeles, Pacific Ocean, beaches and bay — 
only hours or minutes away. It offers you a new way of Life... 
1 t, refreshing, happy. 








2 











E: Address 








If you qualify, you will receive generous travel allowances. 
SEND COUPON for free booklets and complete information. 


THANK YOU tam i iam ia 


Mr. H. T. Brooks, Engineering Department 90 
Convair, 3302 Pacific Hiway, San Diego, California 
Please send me FREE booklets describing the Convair 


Opportunity for me and my Convair Application Form. a 


My name 








Occupati 








City. State 
le a i ee es ee 
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CO, RECORDER 


‘using three 
established ideas 


Designed to handle the CO, measurement problems 
of large industrial power plants and central stations 
the new Hays Condu-Therm CO, Recorder uses three 
established ideas: 


The use of CO: measurement as a guide to com- 

bustion efficiency ...has been used by thou- 

] sands of boiler plants and industrial furnaces, 
Ss 






particularly where a single fuel such as natural 
as, “4 bituminous or anthracite coal is being 
urned. 


The thermal conductivity principle of gas analysis 

. .. has been accepted extensively in the process 

2 industries, because of its fast response to 

* changes in gas composition, its freedom from 
chemicals, and its proven reliability. 


Electronic type operation ... frees the instru- 
ment of the step action and delicate construc- 
tion commonly found in galvanometer operated 

, instruments... also adds greater speed, power 
and magnification, while assuring high accuracy 
and permanency of calibration. 


with +.25% accuracy 


recording section 


analyzing section 


the condu-therm features: 


e 5 second response to CO: change due 
to: 


rapid change of sample gas in gas pas- 
sage system 
small volume of gas in analyzing cell 


continuous connection (through am- 
plifier) between analyzer and recording 
pen motor 


e +.25% accuracy for chart ranges up 
to 0 to 20% due to: 


slide wire construction . . . 5 tolerances 
held to .1% 


recording pen cam precision-machined 
to .0001 in. 


high power gain (2.5 million) 


~ e “Boiler plant’ construction unavail- 
Gd res ive Secon response able in any other instrument: 


linkage of %” x 4%” bar 

multiple pen bearing of telescoping 
stainless steel tubes 

oilite bearings do not require lubrication 
chart plate of 4% in. permanent mold 
casting 

unit construction for easy replacement 
of each main element 






For full information on the Hays Condu- 
Therm CO, Recorder write for Bulletin 51- 
1008 which includes: 
detailed explanation of operation of analyz- 
ing and recording sections 
completely illustrated discussion of com- 
ponent parts and features 
drawings of and information on gas sam- 
pling systems. 





Automatic Combustion Control * Boiler Panels * Hays-Penn Flowmeter 
Veriflow Meters and Veritrol * Gas Analyzers ° Draft Gage 
Combustion Test Sets * COz Recorders * Electronic Oxygen Recorder 





THE HAYS CORPORATION 


MICHIGAN CiTy 8, INDIANA 
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HIS will be the last message you 

will read on this page from your 
present executive secretary. I have met 
many of you during the organization of 
the several local instrument societies and 
look forward to resuming these contacts 
now that the burden of the National 
Office has been lifted from my shoulders. 
The amended Constitution, which was 
recently sent to you has received an 
overwhelming vote by the members. 
Under the new Constitution the opera- 
tion of the National Office changes; the 
post of Executive Secretary is replaced 
with a Secretary and the Management 
of the Society will be in the hands of a 
Manager. 
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Richard Rimbach 


The post of Manager was filled by the 
Executive Committee on September Ist 
by the employment of Mr. Percy Jones. 
Mr. Jones has had extensive experience 
in Society matters having formerly 
served the American Petroleum Insti- 
tute. I ask for him the very fine coopera- 
tion you have extended to me during 
the seven years I held the executive 
secretary’s post. 

With the increased activities of the 
Society more office space, than is avail- 
able at the present address, is needed. 
Mr. Jones has been looking for new 
quarters for several weeks and has 
found a suitable location. The National 
Office will therefore be moved to 1319 








‘National Committees and Chairmen 


Committee for Analysis Instrumentation, D. J. Pompeo; 
Constitution & Rules & Procedures Committees, R. J. S. 
Pigott; Coordinating Committee, E. 
Committee, C. F. Goldcamp; 
Vollbrecht; Historical .Committee, L. M. Susany; Instru- 
ment Maintenance & Operation Committee, J. Johnston, 
Jr.; Committee on Instrumentation for Production Proc. 
esses, D. M. Boyd; Instrumentation for Testing Commit- 
tee, D. C. Little; Instrumentation for Transportation Come 
mittee, F. H. Catlin; Instruments for Inspection & Gaging 
| Committee, W. A. MacCrehan; Meetings Committee, J. R. 
Martin; National Defense Committee, R. L. Goetzenberger; 
Nominating Committee, M. S. Jacobs; Publications Come 
mittee, L. H. Allen, Jr.; Recommended Practice Commit- 
tee, A. V. Novak; Sections & Membership Committees, 
M. S. Jacobs; Society Structure & Planning Committee, 





Number 12 





S. Lee; Employment 
Finance Committee, J. T. 
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Allegheny Avenue, Pittsburgh 33, Penn- 
sylvania, by the first of the year. 

With my return to the status of 
Member of the ISA I hope that each of 
the sections will place my name on their 
mailing lists and thus keep me advised 
of their meetings, 

Finally, I take this opportunity to 
extend my very best wishes for a Merry 
Christmas and a Happy New Year to 
all of you.—RICHARD RIMBACH 





Section Affiliates with 
Engineer Federation 


Jerome J. Schwab, Secretary, advises 
that the Twin Cities Section has recent- 
ly been approved for affiliation with 
the Minnesota Federation of Engineers 
by the Board of Directors of that or- 
ganization. 

The Section plans to take an active 
part in Federation functions and also 
to use its monthly publication to publi- 
cize the local ISA activity. The Feder- 
ation is composed of 16 technical socie- 
ties and engineers clubs in Minnesota. 
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The Control Valve in Operation 


By WILMOT H. KIDD* and GEORGE A. PHILBRICK** 


ABSTRACT. The importance of the control 
valve in the control circuit is shown, indicating 
that the flow properties of the valve and asso- 
ciated piping should be suitable to the essential 
property of the regulating controller; i.e. the 
proportioning band or sensitivity. Emphasis is 
placed on the final flow-stroke relationship, 
which is shown to be noticeably affected by the 
pressure drop in the line and equipment. The 
idea of equivalent orifices in a large line allows 
a presentation, by graphical means, showing 
the effect of valve size, total system pressure, 
and line resistance, on the important relation- 
ships among the valves, instruments, and line 
of flow. It is hoped that this work will stimu- 
late additional interest and further publications 
on the important subject of control valve char- 
acteristics. 


During recent years the exponential, 
or so-called equal percentage valve has 
enjoyed an enviable reputation but, 
too often, it seems to have been con- 
sidered desirable without a full appre- 
ciation of the basic contribution of its 
characteristic. It is the primary intent 
of this paper to point out, largely by 
graphical means and through the lib- 
eral usage of dimensionless ratios, the 
inherent relationships which exist 
among the process, the valve’ and the 
controller. It is hoped to direct atten- 
tion to the factor of “line drop,” in 
the presence of which this type of 
valve is more nearly capable of main- 
taining, to an acceptably constant de- 
gree, the all important flow-stroke re- 
lationship. An indication follows as 
to why many control applications re- 
quire more than the response of a mod- 
ern high performance regulator in 
order to produce truly effective results. 

On a numerical basis, a predomi- 
nant majority of the control valves 
used in industry today, is of the dia- 
phragm actuated slide stem construc- 
tion and undoubtedly a majority of 
this group is actuated by air pressure. 
Owing to the familiarity on the part of 
the authors, the remarks of this paper 
are confined to such valves. For the 
purpose of this work, it is also con- 
sidered advisable to limit ourselves to 
the consideration of continuous proc- 
esses only. These limitations restrict 
the scope to an extent which leaves 
much ground uncovered, but it is hoped 
that this brief presentation may serve 
to stimulate further work on the sub- 
ject. 

A graphical method of demonstra- 
tion has been elected as the one most 
suitable for the analysis of the several 
relationships making up the problem. 
The mathematics needed and used have 
been confined exclusively to the Appen- 
dix. The figures carry symbolic nota- 
tions for some of the dimensionless 
ratios used, but these are included 





*W. H. Kidd and Company, 300 E. Main St., 
Richmond, Virginia. 





**G. A. Philbrick Researches Ine., 230 Con- 
gress St., Boston (10) Mass. 





NOTE: Presented before the Fifth Annual 
Convention of the Instrument Society of America, 
ut Buffalo, N. Y., Sept. 18-22, 1950. 
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there for convenience. Though these 
ratios are identified descriptively in the 
text, exact definitions will be found in 
the Appendix. 


DEFINITION OF TERMS 


As an introduction for those readers 
who may be newcomers to the field of 
automatic control, the diagram given 
in Fig. 1 is of a standard, diaphragm 
actuated, slide stem type of control 
valve, as installed in a flow line. An 
inner valve plunger moves as a result 
of regulator air pressure on the dia- 
phragm which is opposed by the spring 
and is attached to the inner valve by 
means of the stem. 


PRESSURE 


The terms Exponential or Logarith. 
mic have been used to apply to the gy. 
called equal percentage type of valve 
characteristic, in which equal changes 
in stroke cause equal Percentage 
changes in the effective area for all 
valve openings. 


VALVE, CONTROLLER, AND PROcEss 


To fix the relative position of the 
regulating valve in the cause and effect 
sequence which is common to all con- 
troller applications, Fig. 2 is submitted, 
The so-called paths of “influence” are 
shown by the arrows. The usual con- 
dition is likewise indicated in that the 
process is being affected not only by 
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Fig. 3. The control loop again, in terms of the graphical characteristics of its elements. 


The rate at which the effective ‘hy- 
draulic areas are developed can be de- 
termined by shaping the ports exposed 
by the motion of the inner valve plung- 
er, away from or toward the seat rings. 
These will be discussed later, in greater 
detail. 

The term Linear Valve has been used 
to describe a valve, the effective port 
opening of which is directly propor- 
tional to the stroke of movement of the 
actuating mechanism. As the term im- 
plies, doubling any given stroke pro- 
duces an opening which is double the 
previous opening. 

The construction of valves of the 
V-Port or Parabolic type is such that 
the effective port area is‘a linear func- 
tion of the square of the stroke of the 
stem or motion of the actuating mecha- 
nism. In general, it may be said that 
the properties of the V-Port valve lie 
somewhere between those of the linear 
and the exponential. 


the corrective flow from the valve but 
also by external influences (M,, M, 
etc.) which cause process unbalance’. 

In addition to the supply of correc- 
tive action to the process when condi- 
tions of unbalance occur, the control 
engineer must consider the interaction 
between the properties of the valve 
and the properties of the network in 
which it may be installed. This report 
is, in a large degree, dedicated to a 
more general consideration of this 
interaction. 

Of the many controllers required in 
industry for the continuous type proc- 
ess, a large group require a response 
which is either solely the proportional 
position type!.5.6, or this type in com- 
bination with other refinements such 
as the derivative or the floating re- 
sponses. Such refinements are addi- 
tive to the proportional action which is 
still the powerful basic “medicine” of 
control correction. 
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Fig. 4. Cyclic representation of Fig. 3. 


The valve is opened or closed gradu- 
ally and “proportionally” through a 
range or zone of the measured condi- 
tion known as the proportional band. 
The magnitude of this band is usually 
adjustable within the regulator, the 
chosen adjustment being a function of 
the process to which it is applied?.*.9.19. 

The inherent property of this type 
regulator, which is of keen interest 
here in relation to the control valve, 
is its administration of a correction 
which is uniformly proportional to the 
position of the measured variable with- 
in the proportioning band. The cor- 
rection takes the form of a fluid pres- 
sure which is applied to the actuating 





diaphragm or mechanism of the valve. 


Reaction Between Valve and Flow 
Network. 


For the purpose of focusing atten- 
tion more directly on the reaction be- 
tween the valve and the flow network, 
to delineate the proportionality char- 
acteristics, and to give a preliminary 
introduction to some of the notations 
used later, Fig. 3 will be found dia- 
grammatically similar to Fig. 2. In the 
regulator block it will be noted that, 
through a band of the measured vari- 
able (in this case temperature) ther< 
is a definite change in the corrective 
output pressure for each unit of change 
in temperature. The dotted lines indi- 
cate a change in setting, a change in 
load, or possibly automatic reset action 
by the regulator. 

The opening paragraph above men- 
tions the flow-stroke relationship. This 
relationship is, in reality, a ratio, and 
for characteristic reaction curves, such 
as those indicated in the various blocks 
of Fig. 3, this ratio is actually ‘the 
slope at any point of the various curves. 
By changing the magnitude of the pro- 
portional band, for instance, a unit 
change in the measured variable from 
the process causes the regulator to 
make a different amount of change in 
its corrective action. 

It will be remembered that the cor- 
rective action of the regulator is its 
output pressure. This pressure acts 
on the diaphragm of the valve, thus 
changing the effective valve port area 
which in turn affects the flow through 
the valve. Since the slope of the regu- 
lator’s proportional band characteristic 
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Fig. 5. Square-root flow response characteristics. 


curve is constant and fixed for any 
given adjustment, it is then required 
that a valve be used, which will pro- 
duce changes in flow through the piping 
associated with the process, which have, 
as near as possible, a constant flow- 
stroke relationship, in order to cooper- 
ate fully with the. stroke-measurement 
ratio fixed by the proportional band 
setting of the regulator. 


Closed-Loop Relationships. 

In order to indicate more clearly the 
definite relationship between the com- 
ponent parts of the control loop, Fig. 
4 is a re-arrangement of Fig. 3. When 
regulation is obtained all operation is 
confined to the line CP in the regulator 
and the process blocks. Proportional 
band settings may be made as B and 
B, in the regulator block and process 
changes may cause load variations as 
indicated by L and L, in the process 
block. 

Referring still to Fig. 4, since our 
control circuit is a closed-loop, and 
since we are interested in reactions, 
the same curves are given, exhibiting 
not only the characteristics of the valve 
and line, but also those of the process 
and controller. For the controller a 
graph of output pressure versus tem- 
perature is shown. The output of the 
controller is transferred to the valve 
as the fractional stroke, sigma (c). 
In fact this might be taken as the out- 
put pressure of the instrument in any 
units, say pounds per square inch, di- 
vided by its maximum value. 

In turn, the ports of the valve change 
this fractional stroke into the effective 
opening ratio omega (Q) of the valve, 
identified elsewhere as the ratio of the 
opening of the valve to the equivalent 
opening of the line. A typical curve 
or a graph of this ratio against stroke 
is given in the valve block of the dia- 
gram. 

By the combination of this opening 
ratio ana the flow properties of the 
line, sigma (c) the stroke of the valve 
transforms omega (2) into phi (¢), 
the fraction of the maximum flow. This 
variable flow fraction phi (¢) reacts 
through the process to affect the tem- 
perature, or whatever variable the reg- 
ulator may be handling. Thus our loop 
is completed back to the regulator. For 
that portion of the block diagram 
typifying the instrument, the slope of 
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the curve is a result of the proportional 
band setting. 


Importance of Valve Characteristic 


Thus, it becomes quite apparent how 
it is most desirable, for the purpose of 
regulation, to obtain a valve character- 
istic which, when combined with the 
piping characteristics of an installation, 
produces flow changes resulting in the 
greatest possible constancy of slope for 
the over-all flow-stroke relationship. 
This is true particularly when condi- 
tions of total system pressure, line 
resistance or even valve size are 
changed. The instrument engineer will 
quickly realize the large number of 
process conditions which can result in 
such changes. 

The discrepancy which exists between 
constancy of proportional band slopes 
in the regulator and the fact that some 
regulators do not have a uniform scale, 
is dealt with graphically by Figs. 5 
and 6. It will be noted by inspection 
of Fig. 5 that the useable portion of 
a direct reading meter chart is a fairly 
close approximation to a straight line 
in that section of the scale. 

The characteristics are ordinarily 
less definite for a temperature applica- 
tion. For the contribution of the vapor 
tension thermal system, Fig. 6 indi- 
cates that the outer section of the chart 
likewise approaches a straight line. 
That is to say, the proportional and 
characteristic for this section of the 
scale approaches linearity. Certain 
ranges show more departure, and others 
less, dependent upon the range, the 
filling medium and the instrument con- 
struction. These curves temper some- 
what the strict assumption that, over 
the normal working range, the slope 
of the proportional band characteris- 
tic is substantially constant. However, 
the rationalization is seen to be reason- 
able. 


THE VALVE AND THE LINE OF FLOW 


In dealing technically with the sub- 
ject of control valves, an engineer soon 
becomes impressed with the somewhat 
unexpected complexity of the relations 
involved. This complexity is due to the 
existence, even surrounding the valve 
alone, of a number of distinct vari- 
ables. In general, when a control valve 
is being operated, practically nothing 
remains constant. The stroke of the 
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valve is varying by virtue of- the con- 
troller’s operation upon it. 

The flow through the valve varies 
—this being its purpose. Further, the 
pressures upstream and downstream, 
and in particular the pressure drop 
across the valve, are often changing, 
not only as the flow through the valve 
changes, but because of uncontrolled 
resistance in the line. Thus there are 
at least three variables to be con- 
sidered, each of which has its particu- 
lar effect on the others. 

Nothing specific has been said, thus 
far, of the relation between the stroke 
of a valve and its opening area. While 
stroke directly affects area, in any 
given case, it is really the opening and 
not the stroke which determines the 
flow and drop phenomenon in the line. 
Thus it is logical, and of considerable 
aid in reasoning, to separate the gen- 
eral problem into two main parts. The 
general problem may be thought of as 
pertaining to the relationship which 
embraces flow and stroke, for this, in 
the typical case, is the resultant of all 
factors in this part of the control cir- 
cuit. 


Relation Between Opening and Stroke 

In separating this all-inclusive rela- 
tion into two parts, it works out best 
to consider first the relationship be- 
tween opening and stroke. This will be 
seen to be a property of the valve as 
such, and is what is ordinarily re- 
ferred to as the characteristic of the 
valve. Secondly, there is the relation- 
ship between flow and opening. This is 
the part which includes the line re- 
actions and it is necessarily concerned 
with pressure drops. 

The desired characteristic of a valve, 
considered as the relationship between 
its stroke and its effective opening area, 
may be mechanically embodied by a 
number of different means. Such char- 
acteristics may vary all the way from 
a simple linear relation, as in a poppet 
type of valve, to the most precise wide 
range exponential form. The most com- 
mon methods by which characteristics 
are embodied include: (1) shaping of 
a plug inserted into a servicing ring, 
(2) cutting of specially shaped ports 
in a (stationary or movable) cylindrical 
“skirt,” and (3) a combination of these 
two. 
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A control valve characteristic is 
generally exhibited quantitatively by 
plotting opening versus stroke. Such 
plotting has frequently been carried out 
on semi-logarithmic co-ordinates, with 
the stroke along the linear vertical axis, 
and opening along the horizontal loga- 
rithmic axis. The reason for this choice 
of co-ordinates has been that their use 
led to a simple curve, a line in fact, 
when a certain type of valve was con- 
sidered. 

This unorthodox procedure as to the 
choice of axes will be understood, when 
the frequently used “lift” is substituted 
for the word “stroke”, whereas the 
more logical procedure would be to plot 
the area or opening vertically, since 
this is the dependent variable. Here we 
shall not restrict ourselves to any par- 
ticular tradition, except that ordinary 
linear co-ordinates will be largely ad- 
hered to, as being best for showing the 
true character of the relations. 


Typical Opening-Stroke Relations 
The opening-stroke characteristics of 
the three widely used types of valves 
are shown in Figs. 7-A and 7-B, using 
the two systems of co-ordinates al- 
ready mentioned. In each figure appear 
the characteristics of a linear, a V- 
port or “parabolic”, and an exponential 
type of valve. There are many other 
types of parabolic characteristic, but 
the one shown, a mathematical para- 
bola, will serve adequately as an ex- 
ample. The exponential type is also 
called “logarithmic”, and is referred to 
by various commercial trade names. 
It will be observed that Fig. 7-A and 
7-B involve opening rather than flow. 
To replace the opening scale with a 
flow scale, as is frequently done, can be 
extremely misleading. The “opening” 
referred to, which appears only as a 
ratio or percentage, is an effective 
opening, and may be thought of as 
the opening area of an orifice having 
the same flow properties as the valve 
at the particular stroke concerned. 
To be sure, if a valve is operated 
under a constant drop or pressure dif- 
ference, the opening scale may be di- 
rectly replaced by a flow scale, at least 
for most purposes. If such an assump- 
tion is made, however, in plotting the 
characteristics of a valve, it should al- 
ways be explicitly stated, There is no 
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Fig. 8. Phenomena with constant pressure 
drop across the valve. 


need to enlarge upon the stroke-open- 
ing characteristics shown in these fig. 
ures, for they are relatively familiar 
and also they speak for themselves, 


Effect of “Line Drop” 


Among the more important proper- 
ties, of the piping and apparatus pres- 
ent in the flow line with the control 
valve, is the one familiarly known as 
“line-drop”. This property has a de- 
cided influence on the over-all flow- 
stroke performance of the valve as in- 
stalled, and must be taken into account 
in any thorough analysis. Line-drop is 
merely the variable pressure drop, not 
through the valve but through the 
length of pipe and equipment, extending 
in both directions to the limits. 

If the pressures at these limits, and 
hence also the total pressure drop 
across line and valve together are con- 
stant, then the valve-drop and the line- 
drop must add up to a fixed sum. These 
two drops are thus definitely related 
and must be considered together in 
their effect on the proper functioning 
of the valve. Since the line-drop must 
vary as the flow changes, so likewise 
will the drop across the valve. 

To begin with, let us look at a case 
in which there is no linedrop, or in 
which the pressure drop across the 
valve has a constant value. Such a state 
might be due to a relatively large line 
size and to the absence of restrictions 
or restricting apparatus, or it might 
be brought about artificially, as by 
independent automatic control of the 
valve drop or of both upstream and 
downstream pressures. 

In such a case, the flow will vary in 
direct proportion to the effective open- 
ing area* and hence, with a linear 
valve, in proportion to the valve stroke. 
The maximum flow obtainable will vary 
with valve size and with pressure drop. 
If the pressure drop is quartered, then 
on the assumption of square-law hy- 
draulics the maximum flow will be 
halved. 

Halving the valve size, in terms 
of the area of an equivalent orifice, 
will have a similar result on the maxi- 
mum flow. Fig. 8 shows the flow-stroke 
characteristics obtained in this special 





*By definition, in fact, of “effective opening” 
area. 
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case. The straight lines are drawn for 
a linear opening-stroke characteristic 
of the valve; the others are for an 
exponential characteristic. 


Bfect of Valve Size 

The two sets of curves, one reaching 
the assumed maximum flow and the 
other attaining only one-half of that 
flow, show the effect of halving (or 
doubling) the valve size. They show, 
equally well, the effect of quartering 
(or quadrupling) the pressure drop. 
Suppose we are interested in obtaining 
a particular flow, such as say one- 
quarter of the assumed maximum. 
This flow is represented in Fig. 8 
by the horizontal dotted line. To main- 
tain this flow with the linear valve, as 
conditions change from one to the other 
of the two considered, the fractional 
stroke position must change from 0.25 
to 0.50. This might correspond to a 
change in controller output pressure 
from 6 to 9 psi. 
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Fig. 9. Equivalent structure for typical flow lines. 


With the exponential valve, the two 
stroke positions involved are 0.65 and 
0.82, with corresponding controller out- 
put pressure values. The important 
thing, however, is not these values but 
rather the ratio of change of flow with 
respect to change of stroke; the slope 
of the curves, that is, at the appropri- 
ate points. 

This slope, or ratio, determines the 
operation of the control installation 
in the same way as does the propor- 
tional band of the controller, and is 
equally influential. It will be seen that, 
for a given required flow the slope of 
flow-stroke sensitivity is altered by a 
change in conditions when the linear 
valve is used, but is left unchanged 
with the exponential characteristic. The 
truth of the statement does not de- 
pend on the flow value chosen. 
This is all very well, but the assump- 
tion of a constant valve drop on which 
it is based is not always justified. 


Equivalent Orifice Areas 


The idea of ‘an equivalent orifice 
area, to represent the conditions of a 
valve being operated, may apply also 
to the restrictions supplied by the line 
and its equipment. For any line, ex- 
clusive of the valve, there may be set 
up an equivalent orifice which dupli- 
cates its resistance to flow. The effec- 
tive opening of the valve, a variable, 
may be measured and expressed in 
terms of the area of the equivalent 
line orifice, generally a constant. 
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Fig. 10. Relation between fractional opening 
and fractional flow. 


Such a measure, the ratio, that is, 
between the opening of the valve and 
the equivalent opening of the line, is 
the purely numerical variable © defined 
in the Appendix. It has been used as 
the horizontal co-ordinate in Figs. 10 
and 11, in which appear the flow and 
drop relationships in the system. 

If this opening ratio is zero, either 
the valve is shut or there is no line 
restriction or line drop; if unity, it 
refers to a valve opening equal to the 
equivalent opening of the line. If the 
valve is removed from the line en- 
tirely, giving no valve restriction, then 
the opening ratio is infinite. 

The system under consideration is 
that of two orifices in series in an ap- 
propriately large line, there being con- 
stant pressure drop across the whole 
affair. This concept is indicated sche- 
matically by Fig. 9. 

As the area of the orifice represent- 
ing the valve opening varies, from 
zero to many times that of the orifice 
representing the line, the flow (f) 
through both orifices varies from zero 
to a value approaching the limiting 
maximum flow (F') obtained if the 
value were removed. The form of the 
relationship is shown in Fig. 10, which 
thus provides a general description of 
the combined effect of the line drop and 
valve size on the opening-flow char- 
acteristic. 

Suppose, for example, that the valve 
size were such as to permit a maximum 
opening equal to the equivalent line 
opening. Such a valve would provide, at 
most, a little under 0.71 of the maxi- 
mum obtainable flow. All operation 
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Fig. 11. Relation between fractional valve drop 
and fractional opening. 


would be restricted to the bracketed 
portion of Fig. 10. 

Still employing the analogy of two 
orifices in series, we may consider the 
pressure drop across the “valve orifice” 
as the valve is opened. With the valve 
closed, the flow is zero and hence the 
line drop is zero. But the drop across 
the valve is maximum. As the valve is 
opened, the pressure drop across it 
decreases from this maximum aceord- 
ing to the curve shown in Fig. 11, the 
remaining drop being absorbed by the 
line and equipment as the flow goes 
up. Flow and valve drop are thus in- 
separably related, and Figs. 10 and 11 
show how. A few cases may be tabu- 
lated as given in Table I, for maxi- 
mum conditions: 


TABLE I. 
Maz. Valve Valve Drop Flow at 
Opening as%Total Maximum 
as % of Drop at Opening as % 
Equivalent Maximum of Maximum 
Case Line Valve Flow with 
Number Opening Opening no Valve 
1 25 94 25 
2 50 80 45 
3 100 50 71 
4 200 20 89 
5 400 6 97 


To show the relationship which must 
exist between the fractional drop across 
a valve and the fraction of maximum 
flow passing through it, the curve 
shown in Fig. 12 is included, indicating 
a point often overlooked; i.e., the pres- 
sure drop not absorbed by the valve 
must, of necessity, be taken up by the 
line and equipment. This is an indis- 
putable fact when we examine Fig. 
12. 

At the risk of appearing bent on 
teaching, ene ventures to suggest a 
practical peint here; that is, the de- 
signer cannot specify, on bills of ma- 
terial and other such construction pa- 
per, the pressure drop across a control 
valve without benefit of exact line drop 
data. The latter is often estimated 
empirically and to that extent is ques- 
tionable. This point incidentally is one 
of the most compelling arguments in 
favor of wide range characteristics. 


STROKE TO FLOW RELATION 


In most cases the properties of the 
line are fixed, whereas the size and type 
of valve employed are subject to selec- 
tion. Considering first a linear valve 
characteristic, the foregoing informa- 
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Fig. 13. Effect of changing valve size on the 
stroke-flow characteristic of a linear valve with 
line drop. 


tion allows us to show the flow response 
obtained when different valve sizes are 
used in a given line. The flow-stroke 
curves under these conditions are 
plotted in Fig. 13 for linear valves, 
each curve being drawn for a different 
valve size. 

The latter is important in relation 
to the properties of the line. It is ex- 
pressible in terms of the maximum 
opening ratio as described above. Thus 
the lowest curve of the figure is drawn 
for a valve which opens up to an 
effective area which is only one-fourth 
that of the equivalent line orifice. The 
pressure drop across the valve when 
wide open is 94 percent of the total 
drop available, as may be seen from 
Fig. 13. 

The flow rises along a rather straight 
path, as the valve is opened, to a high- 
est value of about 25 percent of the 
maximum available with valve omit- 
ted. (It will be remembered that we 
are dealing with a valve having a linear 
characteristic.) This may be called an 
example of low line drop, even though 
the line has not been changed, for 
neither valve size nor line drop is 
significant, one without the other. 

With a valve sixteen times as large, 
in effective area, the topmost curve of 
Fig. 13 is obtained. The valve pressure 
drop when wide open is only 6 percent 
of the total across line and valve to- 
gether, and the flow under these condi- 
tions will be seen to attain 97 percent 
of the available maximum. The familiar 
effect on line drop or of large valve 
sizes is shown in the shape of this 
flow curve; flow increases rapidly as 
the valve is first opened and levels off 
to give very little change through the 
last half of the stroke. 

For intermediate valve sizes the re- 
sults are shown by the other curves 
of Fig. 13. As larger valves are used, 
as would be expected, greater portions 
of the maximum flow are obtainable, 
but along with this gain comes an in- 
crease in the distortion due to “line 
drop”. The fractional drop across the 
valve at maximum flow is tabulated on 
the curves. 


Importance to Control. 


The flow-stroke slope has an impor- 
tance to control which has been men- 
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Fig. 14. Same as Fig. 13, except for exponen- 
tial type valve. 


tioned above. For any given desired 
flow—say 20 percent of the maximum— 
this slope is observed to vary markedly 
as one passes from one curve to an- 
other in Fig. 13. Furthermore, the vari- 
ation of the flow-stroke slope along the 
curves themselves is very different for 
each curve. This means, for example, 
that the properties which are important 
to control will vary widely, not only for 
different flow conditions, but also for 
differences in other factors, such as 
the size of valve chosen. Since the latter 
choice is important from an economic 
viewpoint, conflicting requirements may 
readily arise with this class of valve. 

This state of affairs is invariably 
altered when an exponential valve 
characteristic is considered. Fig. 14 
contains the same information as does 
Fig. 13 except with reference to an 
exponential rather than a linear valve. 
Two modifications are immediately evi- 
dent. First, the distortion due to large 
line-drop effects is definitely resisted. 
Second, the flow-stroke sensitivity, the 
slope of the curve at any flow, say 20 
percent of the maximum, is made sub- 
stantially independent of such condi- 
tions as valve size. These are unique 
mathematical properties of this type 
of valve characteristic. 

While changes in valve size are in- 
itially important, in process work, a 
somewhat more persistent failing is 
that of total pressure fluctuations,* dur- 
ing operation. 

By similar methods and the use of 
information already employed, it may 
be demonstrated that here again the 
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Fig. 15. The effect of changing total pressure; 
linear valve with line drop. 


exponential valve possesses inherent 
properties of value to control. 


Effects of Low Line Drop. 

Before departing from the subject of 
valve size, however, a point will be of 
interest concerning installations involy. 
ing comparatively low line drop condi. 
tions: that is to say, for relatively low 
values of maximum opening ratio Q 
and relatively high values of minimum 
fractional valve pressure drop ¥, Ip. 
spection of the lowest curve of Fig, 13 
indicates very little change in slope, 

These conditions are typical of a 
large proportion of the needle valve 
installations. They are fairly common 
in production work and are often en- 
countered in pilot plant and semi-plant 
scale installations. In the latter, line 
sizes are often relatively large since 
construction work is more readily car- 
ried out with standard line sizes, 

Thus in half-inch lines, and larger, 
and without restricting equipment, it 
is not uncommon for valves to approach 
nominal sizes, as far as port area is 
concerned, of 1/32 inch and smaller, 
It is very nearly impossible for an in- 
stallation of these physical dimensions 
to approach the condition of high line 
drop. This is offered as evidence of the 
fact that the need for precise character- 
istics in such valves, when there is 
good terminal pressure stability, is 
not as important for combating line 
drop as valve installations of relative- 
ly larger size. 


Effect of System Pressure Drop. 
One may also show, again graphical- 
ly, the relation which exists between 
flow and stroke when the pressure drop 
across the whole system is altered. For 
the purpose of comparison, Fig. 15 
shows this relationship for a linear 
valve. This time, instead of represent- 
ing the fraction ¢ of the maximum flow 
F, available in each case, the vertical 
axis indicates the fraction 9, of the 
grand maximum flow F,, available 
under a normal tetal pressure drop. 
An attempt to show the conditions 
available for all values of maximum 





*Typical causes: variations in plant steam 
pressure, operation of pumps, variable draw- 
offs, head changes due to levels, operation or 


other controllers on temperature, pressure and 
level ete. 
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Fig. 16. Same as Fig. 15, but for exponential 
valve. 
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opening ratio 2 would obscure the pur- 

se of such a graph. Accordingly, a 
valve having a maximum opening ratio 
Tof 2 and a minimum pressure drop 


ratio ¥ of 0.2 has been chosen as typi- 
cal. Note that in this case these values 
yemain fixed while the pressure on the 
system is changed. This type of alter- 
ation is distinguished from the sort 
shown in Figs. 18 and 14 above. 

In that case the total pressure condi- 
tions were fixed and the effective valve 
size was varie’7—whereby the maximum 
opening ratio and the minimum pres- 
sure drop ¥ were modified by variations 
in the valve coefficient. The ordinate 
¢, of the new graph is a modified form 
of the fractional flow ¢@ which makes 
use of the normal total pressure condi- 
tion mentioned above. 

This new flow variable is chosen so 
that vertical increments represent the 
game actual flow variations for all 
curves. For the curves of Fig. 15 a 
variation in the total pressure has been 
assumed from 25 percent above the 
chosen norm to 95 percent below it. 
The flow-stroke curves clearly indi- 
cate what is to be expected when 
line drop is involved and when dealing 
with a linear valve. The lowest curve 
indicates that only about 23 percent of 
the normal maximum flow may be ob- 
tained when the total system pressure 
is reduced by 95 percent. 

As the total pressure increases the 
attainable flow likewise rises until, at 
a value 25 percent above the norm, the 
maximum flow has increased some 6 
percent above the maximum for the 
norm. The line drop distortion of the 
curves persists as the pressure drop 
is changed; but, more significant, as 
we go from curve to curve for any given 
flow, there is a notable variety in the 
all important slope or flow-stroke sensi- 
tivity of the curves. 


Comparison of Linear and 
Exponential Valves. 


If, for the same conditions prevail- 
ing for Fig. 15,.we change to the ex- 
ponential type valve, there is immedi- 
ately apparent a conspicuous change 
in the effect of line drop. Fig. 16 shows 
us that the slope of the curves re- 
main more nearly constant over a 
wider change in the flow fraction. Con- 
stancy of slope is preserved over a 
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Fig. 18. Effect of changing line restriction for 
linear valves. (Numbers of curves correspond 
to tabulation in Appendix.) 


considerable portion of the total pres- 
sure drop change from maximum to 
minimum. 

To show the relative variation in 
slope of the curves from Figs. 15 and 
16, at a typical given flow, such as 
30 percent, as we change the terminal 
pressures or the total pressure drop, 
Fig. 17 has been included. Whereas 
the relative variation of slopes for 
changes of valve size is immediately 
apparent when Figs. 13 and 14 are in- 
spected, Fig. 17 indicates graphically 
that a similar, though less marked, con- 
dition holds as the total system pres- 
sure drop is altered. The importance 
of the valve characteristic to stable 
control is again evident. 


Effect of Changes in 
Line Characteristics Alone. 


While the change indicated by Figs. 
15 and 16 is that of complete system 
pressure drop, by similar considerations 
the effect of changes in line character- 
istics alone can be shown to be rather 
similar thereto. In this case, the total 
pressure drop is again constant, as 
was assumed in Figs. 13 and 14, but 
the maximum opening ratio is varied, 
in this instance, by changing the equiv- 
alent line orifice, while the valve size 
remains fixed. 

In practice, this set of circumstances 
would be encountered when a manual- 
ly operated valve, or other restricting 
device in series with the control valve, 
is repositioned. As was the case for 
Figs. 15 and 16, it is again necessary 
to assume a norm condition in order 
to show the effects of both an increase 
and a decrease in the resistance to 
flow, causing line drop. The same norm 
is retained, represented by a maximum 

. . Saal 
opening ratio « of 2. 

With Fig. 18, line drop effects are 
again apparent in the warping of the 
flow-stroke curves, for a linear valve, 
to varying degrees depending on the 
maximum opening ratio. The result- 
ing slope variations show this valve to 
be of questionable value with propor- 
tional controller types. As would be 
expected, the maximum attainable flow 
in each case varies with the line re- 
striction, increasing as an increase in 
the line coefficient decreases the open- 
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Fig. 19. Same as Fig. 18, but for exponential 
valve. 


Though the curves are roughly simi- 
lar to those of Figs. 13 and 15, the 
precise form varies somewhat. The 
difference is mainly evident for the 
greatest line restrictions. This comes 
about because any given fractional 
opening will allow a larger proportion 
of the total attainable flow as the line 
restriction increases. The several curves 
are numbered to correspond with a 
tabulation of values in the appendix. 

Fig. 19 is drawn for the same condi- 
tions as is Fig. 18, but with the linear 
valve replaced by one of exponential 
characteristics. Evidence is found 
again, in Fig. 19, that the use of the 
exponential characteristic tends to 
neutralize and nullify the deformation 
of the flow-stroke properties. The im- 
proved uniformity of slope, and the 
resistance to change of characteristic 
over wide ranges, in spite of serious 
and varying line restrictions, will be 
evident to the reader without further 
ado. 


Other Considerations in Application 
One should not assume that the only 
requisite of a throttling type control 
valve is the eradication of line drop 
effects. Fig. 20 indicates the opening- 
stroke characteristic of a valve which 
does precisely this for one particular 
set of circumstances. The special case 
considered is one in which the maximum 
valve opening is equal to the equivalent 
line opening. Much of our attention 
has been devoted to the effects of line 
drop and how they may be made harm- 
less by the choice of valve character- 
istics. Factors other than line drop 
must be considered, among these being 
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Fig. 20. Valve characteristic leading to linear 
stroke-flow relation, for a maximum opening 
ratio of 1. 
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the practical problems ef changing 
flow conditions, the sizing of the valves, 
etc. 

The equation for the valve character- 
istic curve of Fig. 20 is given as Equa- 
tion 25a in the appendix for the special 
case in which the maximum opening 


ratio 2 is unity. It is to be understood 
that the case of other maximum open- 
ing ratio values could be met by a 
somewhat different valve characteristic 
curve. Though considered here only 
theoretically, such valves might not be 
as impractical as casual consideration 
might lead one to believe, especially 
where a linear stroke-flow relation is 
essential and where the total pressure 
conditions are reliably maintained. By 
the use of suitable pressure gauges, 
in fact, installations could be made 
wherein the line restriction could be 
adjustable, by a manually operated 
series control valve, to that value for 
which the valve was designed. 

For an idea of, the nature of this 
valve characteristic, the curve of Fig. 
20 may be compared to those of Fig. 
7A. However a linear stroke-flow char- 
acteristic is obtained, by this means, 
only for one maximum opening ratio, 
and, of course, for a constant total 
pressure drop. Similar reasoning would 
lead to other valve characteristics to 
give, for example, parabolic or expo- 
nential flow stroke relations in the 
presence of any fixed line restriction. 


CONCLUSION 


In conclusion, it may be pointed out 
that the exponential valve does much 
more than simply produce equal per- 
centage change in effective opening 
area for equal increments of stroke. 
Uncontrolled pressure drop, in the line 
of flew, is inseparably related to the 
pressure drop across the control valve 
with consequent damaging effects on 
automatic regulation when linear valves 
are used. The exponential type valve 
combats the ill effects of this uncon- 
trolled line drop for numerous instal- 
lations, and also meets well the threat 
of variation in the terminal pressure 
difference. Due to its versatility, the 
exponential type valve effectively re- 
lieves the necessity of precision sizing 
to obtain satisfactory automatic con- 
trol. The wide range of the exponential 
valve meets many economic require- 
ments for both capacity and control 
owing to its high retention of a de- 
sirable flow-stroke characteristic for 
the great majority of cases, despite all 
interfering circumstances. 

There is much evidence that the ex- 
ponential type valve is nearest the ideal 
for a large, middle ground, group of 
applications. This is particularly true 
of the control of temperature and pres- 
sure, and for typical direct flow con- 
trol installations with normally fixed 
index settings. For many applications 
it will be found to be a compromise, 
in much the same way that the choice 
of band, with a proportional control- 
ler, is a compromise. For certain special 
applications it is most assuredly wrong. 
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By a study of Fig. 7A, for example, 
showing the characteristic of the V- 
port or the conventional parabolic valve 
in conjunction with those of the linear 
and exponential types, it is to be seen 
clearly that this characteristic is a 
wanting intermediate which does not 
possess fully the properties of either 
of the other types. Little would be 
gained by applying the V-port valve 
to an application of on-off control, clas- 
sically requiring a poppet type valve. 

On the other hand, for a continuous, 
throttling application, great care would 
have to be exercised in choosing the 
valve size. The application would be 
greatly restricted as to load, as far 
as comparable performance is_ con- 
cerned, and even within its zone of 
acceptable performance for certain 
conditions, uncontrolled changes in 
pressure or line drop would doubtless 
be noticeable from the results ob- 
tained. 

The simple basic ideas upon which 
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Fig. 21. Basic flow network, showing variables. 


the results here given were founded, 
apply to most valve installations em- 
ployed today. Any such results, how- 
ever, are only as valid as the assump- 
tions which are made in the beginning. 
Thus, to reiterate, the paper deals en- 
tirely with the case of square-law 
flow. Furthermore, an incompressible 
fluid has been assumed. While the re- 
sults would be complicated and altered 
in the more general cases, the same 
broad conclusions, would be found to 
hold almost universally. The use of di- 
mension ratios for the significant vari- 
ables and properties of the system, has 
aided partly in this regard. 

Omission is acknowledged of some 
important cases in the application of 
control valves. Thus, the effect of a 
manual by-pass valve has not been 
shown. Such valves, however, should 
be closed during operation except as 
an emergency measure. More note- 
worthily, the several cases of branched 
networks where the significant flow is 
threugh a part of the network other 
than that in which the control valve is 
located, have not been included in this 
paper. 
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APPENDIX 


The flow system under consideration, 
assumed to be typical of most. control 
installations, is shown diagrammatical. 
ly in Fig. 21. The analogy between this 
system and that of Fig. 9 will be clear, 
The duct itself is assumed large enough 
that negligible pressure drop is caused 
thereby, even at the maximum fioy, 
Of the two flow restrictions assumed jn 
the duct, one represents, and is equiva- 
lent in flow characteristics to, a prac. 
tical-sized line with equipment and 
fittings. The other represents and js 
equivalent to whatever valve is under 
consideration. 

For the purposes of this analysis, the 
following terminology is applied. Greek 
letters are used throughout for di- 
mensionless ratios. Any consistent set 
of units may be employed. 

A, Effective orifice area for the line, 
A, Effective orifice area for the valve, 
C, Discharge coefficient for the line. 
C,, Discharge coefficient for the valve. 


Discharge coefficient of the valve 
when wide open (when o=1). 
f Flow through the valve and line at 
any moment. 
f (Maximum flow with the valve wide 
open. 
F Grand maximum flow with control 
valve removed. 
F, Grand maximum flow for an as- 
sumed normal condition. 
p, Pressure drop across the line alone. 
p, Pressure drop across the valve 
alone. 
P Pressure drop across 
system. 
p Rangeability. 
¢ Fractional stroke (Os ¢ £1). 
@ Fraction of maximum flow (f/f). 
@ Fraction in effect of grand maxi- 
mum flow (f/F). 
Maximum fraction of grand maxi- 
mum flow (f/F). 
¢, Fraction of normal grand maxi- 
mum flow (f/F,,). 
WY Fraction of total pressure drop in 
effect across the valve. 
W Fraction of total pressure drop 
across the valve when wide open. 
w Fractional valve opening (C,/Cy 
or 2/2), (OZ wZ 1). 
Opening ratio (C,,/C,). 
Maximum opening ratio (C,/C,). 
From the diagram several relations 
will be apparent. Thus, by definition, 
for the pressure drops, 


the entire 


o 
Q 


1) 
P=p,+ Py ( 
Now, since we are assuming square- 
law flow, 


{=< c\[P. = Cy \[pv (2] 


where C, and C,, are proportional res- 
pectively to the equivalent orifice areas 
A, and A,. Directly from Equation 2 


we have 


(3), (4) 
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incorporation of these relations in 


Fquation 1 gives 


1 1 
e+ [5] 
c,’ C,? 
or, solving for the flow, 
P 
[6] 





where the first square-root expression 
on the right is the equivalent coeffi- 
cient for the whole line. 

When the valve restriction is removed 
C, becomes infinite and the flow f at- 
tains its grand maximum value F. 
Equation 6 becomes then 


r=¢\P 


To find the fractional flow we divide 
Equation 6 by Equation 7 obtaining 


(7] 


[8] 


(9) 


[9a] 





This relation between the flow fraction 
and the opening ratio is plotted as the 
curve of Fig. 10. 

For the pressure ratio, Equations 
4 and 5 gives us 


(10) 
C,2 w 
or, by the definitions of W and Q, 





eae (11) 
1+ 
The inverse equation is 


oat. 
E 


which is the relationship between the 
valve drop fraction and the opening 
ratio plotted as the curve of Fig. 11. 
By subtracting both sides of Equation 
11 from unity, we find 





{lla} 





rhe 1 
lew=l- = (12) 
1+% ; ae 
2 


It is now seen directly, by eomparing 
Equations 9 and 12, that 


@=\1l-y {13} 
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Again, the inverse relationship is 
y=1-¢ (13a) 


where (1 — ¥) will be recognized as the 
fractional pressure drop in the line 
and equipment. This equation em- 
bodies the necessary relationship which 
exists between the flow fraction and 
the valve drop fraction, and provides 
the curve for Fig. 12. 

Before turning to valve character- 
istics, we shall give the dimensionless 
equivalent for the classical “f = Cvp™ 
relationship, but applying to the whole 
line. By division among Equations 2 
and 7 and by the definition of 4%, 2, ¥, 
we have, quite generally, 


¢= aly 


By the valve characteristic is meant 
the behavior of the coefficient C,, or 
of the effective orifice area A,, as the 
fractional stroke o is varied from zero 
to one. Employing ratios, we may plot 
A,/A,, C,/C,, or 2/2, as the fractional 
valve opening w; the bars referring to 
the “wide-open” condition. For any 
valve whatsoever, w= w(c). For a lin- 
ear type valve w is directly propor- 
tional to o; in fact 

wo (15) 
For the parabolic type w is linearly 
related to the square of co. Taking the 
fractional opening at “zero” stroke at 
1/p, and requiring that w(1) =1, we 
may write 


w= l/p+ (1 - 1/p) [16] 


For the exponential type w is propor- 
tional exponentially to the stroke a, so 
that 


(14) 


(o - 1) [17] 


w=) 
where again w(0) = 1/p and w(1) = 1. 
Equations 15, 16, and 17 supply the 
curves for Figs. 7A and 7B, p being 
taken as 50 for the exponential valve 
and 12 for the V-port. We note the 
realistic proviso embodied in_ the 
plots, that neither can have an “ini- 
tial” flow greater than a linear type, 
for a given stroke and seat diameter. 
Equations 9 and 15 provide the rela- 
tion between. stroke o and flow fraction 
# for a linear valve, since by definition 
2 =Qw. We find thus, 


1 





¢ = (18) 


1 
72 o2 
where @ is the maximum opening ratio 
(for wide-open valve). Fig. 13 shows 
the relation, for values of & of 4, 2, 1, 
1%, %, corresponding to different valve 
sizes in a given line. 

Similarly from Equations 9 and 17, 
we have, for the exponential valve, 


ei 











1 
(19) 
! +1 


2 (p? ~ 1)2 





d= 





The curves of Fig. 14 are plotted 
from this equation for the same values 
of the maximum opening ratio 0. 

The curves of Figs. 15 and 16 result 
from assuming a variation of the total 
pressure about a norm, applied to a 
system with a valve having a fixed 
maximum opening ratio 2 of 2.0. Since 
F varies from case to case here we 
plot ,, which is merely f/F',: the ac- 
tual flow divided by the fixed normal 
grand maximum. Since F/F, = P/P,, 
and by definition #, = (F/F,,)%, we 
have for the linear valve, by Equation 


18, 
P 1 
+, Sn (20) 
. +1 
fi?o2 


which is plotted in Fig. 16. For the 
exponential valve, by Equation 19, 

















P l 
tm = ®,| 1 (21) 


i—_——_—_ + 1 
a (p71 )2 





It is assumed in both figures that 
2 is 2.0, a typical value. For the norm 
curve P=P,, in both instances. For 
the other five cases P was taken to be 
1.25 P,, 0.80 P,, 0.45 P,, 0.20 P, and 
0.05 P,,. 

For Figs. 18 and 19 it is assumed 
that only the line restriction is altered, 
so that again the grand maximum flow 
is not constant. Thus we again plot ¢,, 
in terms of F’,, for the norm, but in this 
case the total pressure is constant. F'/F,, 
in this case is simply C,/C,,, the as- 
sumed normal line coefficient being 
C,,, Note further that © will change 
in each case, being C,,/C,, even though 


C,, is fixed. In Fig. 18, for the linear 
valve characteristic, we have plotted 


Cc, 1 
$a eee 1 
Q 2 og? 


and for the exponential valve, in Fig. 
19. 








(22) 





~~ 
is 1 

12 (gr-1)2 

A normal maximum opening ratio of 

2.0 has been taken, and curves are 


given in each figure for the following 
values: 





on (23) 


+1 





Curve C1/Cin 2 
i 100/89.6 2x0.896 
2 (Norm) 1 2 
3 80/89.6 2x (89.6/80) 
4 60/89.6 2x (89.6/60) 
5 40/89.6 2x (89.6/40) 
6 20/89.6 2x (89.6/20) 


To obtain (if desired) a valve char- 
acteristic’ giving a linear stroke flow 
relation in spite of line drop, we begin 
with the mathematical requirement 


9 = ¢/o=¢ (24) 


whence: 
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Consequently, in general, the character- 
istics must be 


Crd 
25) 





or for a choice of unity for 2, as plotted 
in Fig. 20, 





mE 
@= a 
~2 (Cte) 
—-1 
x2 
BIBLIOGRAPHY 
(1) “Getting the Most from Automatic Con- 
trol’ by J. C. Peters, Ind. Engr, Chem., Vol. 


33, pp. 1095-1103, September, 1941. 

(2) “Unified Symbolism for Regulatory Con- 
trols’ by G. A. Philbrick, Trans., A.S.M.E., 
January, 1947. 


(3) “Characteristic Coefficients of Butterfly 
Valves” by S. M. Dushkes, presented A.S.M.E. 
meeting, New York, N. Y., December, 1946. 

(4) Private communications and unpublished 
memoranda, R. D. Webb, Carbide & Carbon 
Chemicals Corporation. 

(5) “Fundamental Principles of Automatic 
Control” by J. C. Peters and T. R. Olive, Chem. 
and Met. Enar., Vol. 50, No. 5, May, 1943. 

(6) “Graphical Representation and Analysis 
of Automatic Control Terminology’ by J. G. 
Horn, presented A.S.M.E. meeting, Pittsburgh, 
Pennsylvania, September 18, 1946. 

(7) “Automatic Control in the Presence of 
Process Lags” by C. E. Mason and G. A. Phil- 
brick, Trans., A.S.M.E., Vol. 62, pp. 295-308, 
1940. 

(8) “Optimum Settings for Automatic Con- 
trollers’ by J. G. Ziegler and N. B. Nichols, 


Trans., A.S.M.E., Vol. 64, pp. 759-765, No- 
vember, 1942. 

(9) “Air Operated Controllers’’ by V. V. St. 
l.. Tivy, presented National Conference on Pe- 
troleum Mechanical Engineering, A.S.M.E., 
Tulsa, Oklahoma, October, 1946. 

(10) ‘‘Automatic Control Instrument Adjust- 


ment” by L. H. Allen, Jr.. Ind. Engr. Chem.. 
Vol. 36, No. 8, pp: 687-693. 

(11) “Principles of Controlled Valve Reac- 
tions,’’ The Foxboro Company. 

(12) “Diaphragm Motor Valves and Liquid 
Level Controllers” by L. E. Eige, paper de- 
livered before Case School of Applied Science. 

(12) ‘Valve Characteristic in Automatic Con- 
trol” by S. D. Ross, Ind. Engr. Chem.. Vol. 38, 
No. 9, pp. 878-884, September, 1946. 

(14) “A Study of Damper Characteristics by 


Power-plant Instrumentation 


The New York Section of the ISA 
announces that plans are rapidly de- 
veloping for its Power-plant Instrumen- 
tation Symposium to be held at the 
Hotel Statler, New York, Feb. 7 and 
8, 1952. A well-rounded program will be 
presented on the subject of power-plant 
instrumentation. 

The following papers have been ac- 
cepted by the Program Committee for 
presentation at this meeting, This is 
not the complete program to be pre- 
sented; the remaining papers will be 
released in the near future. 


P. S. Dickey and H. LL. Coplen, Trans., 
A.S.M.E., February, 1942. 
1. “Management Yardstick for Instrument 


Cost’—Speaker from Socony Vacuum, New York, 
N. Y. 

2. “Maintenance of Controls and Instruments 
for Safe Operation of Power Boilers’’—Speaker 
from Hartford Steam Boilers, Inspection and In- 
surance Co., Hartford, Conn. 

3. “Instruments for Power-plant Water Treat- 
ment”—Speaker from Burns & Roe, New York, 
Ns. We 

4. “Instrumentation for Outdoor Power Plants” 
—Speaker from Ebasco Services, New York, N. Y. 

5. “Organization & Scope of Instrument Re- 
pairs for Power Stations’—Speaker from Con- 
solidated Edison. New York, N. Y. 





for the 


trol systems. 





INSTRUMENTATION 


IRON & STEEL INDUSTRY 


The Proceedings of the First Annual Conference on Instrumentation for 
the Iron & Steel Industry are now available. 


Eleven significant articles cover all phases of industrial iron-and-steel 
instrumentation, including open-hearth furnaces, non-contact gaging, 
electronic control systems, hydraulic servocontrols, pneumatic servo- 
controls, radiographic inspection, sorting, molten-metal temperature 
measurement, high-gradient heating process, and welding. 


Read how open hearths designed for 
heats with increased checker life. 


Read the comparisons of electronic, hydraulic, and pneumatic servocon- 


Read about INSTRUMENTATION for the IRON & STEEL INDUSTRY. 
52 pages, 8% x 11-3/16 in., paper bound 


Price $2.00. Payment must accompany order. 


THE INSTRUMENTS PUBLISHING Co,, INC. 
921 Ridge Avenue, Pittsburgh 12, Penna. 


60-ton heats now produce 170-ton 
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Seventh National Instrument 
Conference & Exhibit 


The National Instrument Conferenc 
and Exhibit to be held in Cleveland 
September 8-12 inclusive, 1952 will ly 
the largest and most comprehensive 
meeting ever held by the Instrumen; 
Society of America. 


Floor plans and details on the show 
have just been mailed from ISA Head. 
quarters, 921 Ridge Avenue, Pittsburgh 
12, Pa. to several hundred companies 
which have a priority on the choice of 
space due to exhibiting at previous 
shows. 


Mailings to other companies, which 
have expressed an interest in the forth. 
coming exhibit will be sent out at ex. 
piration of the priority period. 





ISA 


EMPLOYMENT SERVICE 
Forward your letter to INSTRUMENT 
SOCIETY OF AMERICA 
921 Ridge Ave., Pittsburgh 12. Pa. 





INSTPUMENT ENGINEERS. Staff cneinecring 
positions with exceptional opportunities for 
qualified instrument engineers able to assume 
responsibility. Require experience in application, 
design, and selection of process cont-ol instru- 
mentation in wide varietv of chemical processes. 
Location St. Louis, Mo. Box 611 


INSTRUMENT ENGINEER. Chemical engineer- 
ing graduate for supervision of instrument main- 
tenance department as well as advisory work in 
application of instruments to unit processing. 
Personnel training in plant operation of instru 
ment installations also involved. Location East- 
ern N. Y. State. Box 612. 


SALES ENGINEER. Nationally known manv 
facturer needs sales engineer to cover N. Y. 
City and Long Island. Should be an industrial 
instrument man and preferably a graduate of 4 
technical college. Experience and successful sell- 
ing record of various types of industrial instru- 
ments essential. Will call on both consumers and 
industrial distributors. Position permanent. State 
age, experience, salary history and salary ex- 
pected. Location New York City. Box 613. 


LABORATORY INSTRUMENTATION MAN. 
Responsible position for instrumentation man, 
preferably a chemical engineer with strong lean- 
ing toward instrumentation involving mainten- 
ance, design, and selection of electronic and 
other instruments required by chemical research 
groups. Position requires a more practical than 
theoretical man having good gadgeteering sense. 
Practical knowledge of high and low voltage and 
electrical circuits is desirable. Location Annis- 
ton, Alabama. Box 614. 


PNEUMATIC CONTROLLER TECHNICIAN. 
Instrument man with experience in various types 
and makes of pneumatic controllers of tem- 
perature, pressure, flow, etc. used in chemical 
processing. 24 paid vacation days per year, lib- 
eral sick leave policy, 8 paid holidays, retirement 
program, travel expenses paid, merit increase 
program. University of California, Los Alamos 
Scientific Laboratory. Box 615. 


TECHNICAL GRADUATES. To train as instru- 
ment sales engineers for indicating, recording 
and controlling of temperature and pressure of 
industrial processes. Permanent location will be 
in one of our sales offices. Midwest or East of the 
Mississippi. Salary. Box 616. 





BALTIMORE SECRETARY an- 
nounced in November that the Section 
would pay next year’s membership dues 
for any member bringing in five new 
members before the end of this year. 
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Akron 5, Ohio. 
fourth Tuesday, 7:30 P. M., Akron Y.W.C.A. 

UERQUE 
ALBUO Bostwick, 2615 Sandia Dr., Bel Air, 


uerque, N. Mex. 
Malbouera Meeting at 8: 2 P.M., Science 


Lecture Hall, Univ. of N. 


F, Marquardt, 1782 Tonawanda Ave., 


ARUBA 
J. L. Lopez P. O. Box 203, c/o Lago Oil & 
aoe Co. Ltd., Aruba, N. W. I. Tel. 


ra Daaedey. 7:30 P. M., Engr’s Club. 


ATLANTA 

M, Virgil Pare. mh Sixth St., N.W. Atlanta, 
Ga. Tel. 3042 

Jan. 4, Beng Bldg., Georgia Power Co. 


BALTIMORE 

G. B. Greer, 631 East 36th St., 
18, Md. Tel: CHesapeake 6879 

Second Friday, Meeting at »:00 P.M., Engr’s. 
Club of Baltimore. 


BATON ROUGE 


Baltimore 


John Q. Bass, 1571 Longwood Dr., Baton 
Rouge, La. Tel: 3-0283 
Meeting monthly, L.S.U. Physics Bldg. 
BOSTON 
Stephen F. Tord, 60 seers Ave., Quincy 69. 
Mass. Tel: MA 9-1066 


Fourth Wednesday, Dinner at 6:3 
Meeting at 7:30 P. M., 99 Club, 99 votnte aC 


CALIFORNIA 
D. C. Duncan, Helipot Corp., 916 Meridian 
Ave., S. Pasadena, Calif. Tel: SY 4-8439 


Second Wednesday, Dinner at 6:30 P. M Meet- 
ing at 8:00 P.M., Carolina Dines, 7315 Mel- 
rose Ave., Los Angeles 

CENTRAL ILLINOIS 

“ae aa 728 Laura Ave., Peoria 5, Ill. Tel: 


First Wednesday, Dinner at 6:30 P.M., Meet- 
ing at 7:30 P.M. 


CENTRAL INDIANA 


Richard F. Rieman, eo Euclid St., Indian- 
apolis, Ind. Tel. CH 7 462 
First Tuesday, Meeting be 7:30 P.M. 
CENTRAL NEW YORK 
Syracuse 6, 


H. G. one 169 Durston Ave., 
N. Tel: 9-9259 

Third Re il Dinner at 6:00 P. M., Meeting 
at 8:00 P. M. 


CHARLESTON 
Fred R. Gilmer, 418 Beech Ave., Charleston, 


W. Va. 
First Monday, Dinner at 6:15 P.M., Meeting 
at 8:00 P.M., Kanawha Hotel. 


CHICAGO 
Floyd E. Ertsman, Rm. 1420, Fisher Bldg., 343 
we oo St., Chicago 4, Ill. Tel: 


First * se nal Dinner at 6:30 P. M., Meeting 
at 8:00 P.M., Hotel Shoreland. 

Jan. 7. Subject : Precision Measurement by 
Use of Lightwaves. Speaker: Adam Gabriel, 
Acme Scientific Co. Sponsored by Committee 
on Inspection and Gaging. 

Feb. 4, Subject: Research vs. Industrial In- 
strumentation. Sponsored by Committee on 
Research Development. 


CHINA LAKE 

A. H. Staud, 1004 nr: sa. USNOTS, 
China Lake, Calif. Tel: 

Fourth Thursday, cites” gs P.M.. 
Michelson Lab, USNOTS. 


CINCINNATI 

R. J. Eichner, 1900 Courtland Ave., Norwood 
12, Ohio. Tel: Jefferson 3130 

Second Monday, Dinner at 6:30 P.M., Meeting 
8:00 P.M., Engineering Soc. of Cinn. 


CLEVELAND 
G. “+ Carnegie, 3436 Lorain Ave., 
‘io. 
Second Wednesday, Dinner at 6:30 P. M., 
Meeting at &:00 P.M., Cleveland Eng’. 
Society, 2136 E. 19th St. 


COLUMBUS 

E. M. Chandler, 91 E. Como Ave., Columbus 
2, Ohio. Tel: JE 9994. 

Third Thursday, Meeting at 8:00 P.M., Battelle 
Auditorium 

Dec. 20, 7:30 to 9:00 P.M. Christmas Party 
for members, wives and children. 


CUMBERLAND 

Clyde Babst, 225 Cecelia St., Cumberland, Md. 
Tel: 583-W 

Fourth Wednesday, Dinner at 6:30 P. M., 
Meeting at 8:00 P. M., Alighan Shrine 
Country Club, Baltimore Pike. 


8:00 


Cleveland, 
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_ DETROIT 


Section Secretaries, Meeting Data and Programs 


DENVER 
G. M. Peters, 
ver 11, Colo. 


W. Denver Place, Den- 


GRand 9073 


3191 
Tel: 


Frank R. Davis, Edison Institute, Dearborn, 
Mich. Tel: LO 1-1620 Ext. 5517 

Third Tuesday, Dinner at 6:30 P.M., Meeting 
t 8:00 P.M., Rackham Bldg. 


EASTERN NEW YORK 
Robert W. Carter, Sterling-Winthrop Research 
Institute, Rensselaer, N. Y. Tel. Albany 
5-6251 Ext. 262 
First Tuesday, Meeting at 8:00 P.M., Siena 
College, Loudonville, N. Y. Optiona] Dinner 
at 6:00 P.M., Circle Inn, Lathams, N. Y. 


GULF COAST 
W. N. Sloan, E. I. Du Pont de Nemours & Co., 
Orange, Texas. Tel: 8411 Ext. 444 
Third Tuesday. Meeting at 7:30 P.M., 
College, Beaumont, Texas. 


Lamar 


nonerere 
I. K. Farley, Brown Instrument Co., 2123 
a St., Houston, Texas, Tel: Charter 
611. 
Last Monday, Meeting at 8:00 P.M., University 
of Houston. 
— CITY 
H. Schmall, 3706 Benton Blvd., Kansas 


Boe 8, Mo. Tel: AR 4808 

First Tuesday, Meeting at 7:30 P.M., U. of 
Kansas City, Science Bldg., Rm. 106. 

January 8, Subject. Refinery Process Instru- 
mentation. Sp-aker: David M. Boyd, Jr., 
Universal Oil Products Co., Chicago, Ill. 

Feb. 5, Subject: Electronic Instrumentation. 
Speaker: Nelson Gildersleeve, General Elec- 
tric Co. 


LOUISVILLE 
C. M. Bosworth, 203 Arbor Park, N., Lo., Ky. 
Fourth Tuesday, Meeting at 8:00 P.M., Sea- 
gram Auditorium. 


MONTREAL 
L. E. Henne, Bristol] Co. of Canada Ltd., 
712 Dominion Square Bldg., Montreal, Que- 
bec, Canada Tel: UNiversity 6-4725. 
Last Modnay, 8:00 P.M., Mechanic’s Institute. 


NEW JERSEY 
L. H. Ballinger, 2371 Channing Ave., West- 
field, N. J. Tel: Westfield 2-0765M 
First Tuesday. Meeting at 8:00 P.M., 
House, Newark. 


NEW ORLEANS 
W. H. Haney, 2927 Music St., N. O. 22, La. 
No Regular Date, Meeting at 8:00 P.M. 


Essex 


NEW YORK 
F. B. Leslie, 8856 pomeneee Blvd., Belle- 
rose 6, N. Y. Tel: 71-0645 


Last Monday, Dinner od 6:00 P.M., Meeting at 
7:45 P. M., Hob Nob Club, 108 E. 41st St. 

Jan. 28. Subject: Instrumentation Problems on 
the Aramco Oil Pipe Line. Speaker: Fred 
Rich. A color film will be shown of the con- 
struction of this line in Saudi Arabja. 

Feb. 7-8, Fifth Annual Regional Confcrence. 
Subject: Power Plant Instrumentation. 


NIAGARA FRONTIER 
Mrs. James L. Martin, 34 Manning Rd., 
Eggertsville 21, N. Y. Tel: WIndsor 0087 
Fourth Monday, Dinner at 6:30 P.M., Meeting 
at 8:00 P.M., N. Y. State Inst. of Arts and 
Sciences, Buffalo. 


NORTH TEXAS 
. E. Byers, 6000 Lemmon Ave., Dallas 9. 


NORTHERN CALIFORNIA 
Bert L. Anderson. 1951 47th Ave., San Fran- 
cisco 16, Calif. Tel: SEabright 1-5030 
Third Monday, Dinner 6:30 P. M.. Meeting 
8:00 P.M., Spengers Grotto, 1949-4th St., 
Berkeley. 


NORTHERN INDIANA 
J. Baum Beckman, 7145 Wicker Ave., Ham- 
mond, Ind. Second Tuesday, Meeting at 7:30 
a Whiting Community Center, Whiting, 


Ind. 

Jan. 8, Subject: Electric Combustion Control. 
Speaker: Orvil Riggs, The Hays Corp. 

Feb. 12, Subject: Basic Television Receivers. 
Speaker: Joe Rudman, United States Steel 
Corp. 


OAK RIDGE 
J. Lundholm, Jr., 
Ridge, Tenn. Tel: 5-6539 
First Wednesday, Meeting at 
Knight’s of Columbus Hall. 


ONTARIO 
John W. Huether, 311 Southerland Dr., Lea- 
side, Ontario, Canada. Tel: HU-7114 
Third Thursday, Meeting at 8:00 P.M. Friend- 
ship Hall, College St. United Church, Toronto 


214, Oak 
7:30 P.M.. 


Eff. a Apt. 


PANHANDLE 
Bruno F. Loewen, Philips Chem. Co., Box 1526, 
Borger, Texas. 
Third Tuesday, Meeting at 8:00 P.M. 


PHILADELPHIA 

R. A. Trenner, Energy Control Co. Rm. 306, 
3147 N. Broad St., Philadelphia 32, Pa. Tel: 
SA 2-7900 

Third Wednesday, Meeting at 8:00 P.M., Belle- 
vue-Stratford Hotel. 

Dec. 19, Subject: How Instruments Speed Fact 
Finding for the Philadelphia Gas Co. Street 
Division. Speaker: R. D. Holcom 


PITTSBURGH 

W. C. Langerman, Fisher Scientific Co., 711 
— St., Pittsburgh 19, Pa. Tel. Express 
1- 5 

Fourth Monday, meeting jointly with the 
Technical Committee on Inspection and 
Gaging. Dinner at 6:30 P.M., Meetings at 
3:00 P.M., Roosevelt Hotel. 


PRESQUE ISLE 

Edwin P. Schuwerk, 445% Halley St., L. P., 
Erie, Pa. Tel: 2-3349 

Fourth Tuesday, Meeting at 8:00 P.M., G. E. 
Community Center. East Lake Rd., Erie, Pa. 

Jan, 22. Subject: Measurement & Control of 
Pressure. Speaker from The Bristol Co. 

Feb. 26, Subject: Measurement and Control of 


Temperature. Speaker: from Brown Instru- 
ment Co. 

a ek te 
T. H. Quinn, 1513 Goethals Dr., Richland, 
Wash. Tel: 7-8717 


Second Wednesday, Meeting at 7:30 P.M., 
American Legion Hall. 


ROCHESTER 
R. C. Schwarz, 
Rochester 4, N. 


1201 Granite Bldg., 
Monrve 4610R 


Jr., 
¥. Tel: 


Fourth Tuesday, Meeting at 8:00 P.M., Univ. 
of Rochester, Physics Lecture Hall. 
SARNIA 
L. J. Hall, 730 Talfourd St., Sarnia, Ont., 
Canada. Tel: EDgewater 2258 


Second Monday, 8:00 P.M., Moose Hall. 


aah ay TEXAS 
C. Givens, La Gloria “—- P.O. 637, Fal- 
bag Texas. Tel: 122- 
First Wednesday. Meeting a 7:30 P.M. 


SOUTHERN MICHIGAN 
is Draper, 2233 Oakland Dr., Kalamazoo, 
Ich. 
Fourth Wednesday, 8:00 P. M., Dinner at 6:30 


P. M., Chicken Charlie’s, Kalamazoo. 
ST. LOUIS 
W. G. Lee, 4710 Delor St., St. Louis 16, Mo. 
Tel: FL 8516. 


First Wednesday After First Monday, Meeting 
at 8:00 P.M., Engineer’s Club of St. Louis. 
Jan. 9. Subject: Refinery Process Instrumen- 
tation. Speaker: David M. Boyd, Jr. Uni- 
versal Oi] Products Co., Chicago, Ill. 

Feb. 6, Subject: Electronic Instrumentation. 
Speaker: Nelson Gildersleeve, GE. 


rOLEDO 
P. H. Girkins, 418 Waggoner Blvd., Toledo 
12, Ohio. Tel: LA 6505 
Third Tuesday, Meeting at 8:00 P. M., Service 
Rldg., Toledo Edison Co. 


TENNESSEE 
James L. Williams, 2237 Bruce St. Kingsport, 
Tenn. Tel: 2079-L 
Fourth Thursday, Civic Auditorium. 


TULSA 

Ss. M. oy 1544 E. 35th Pl., Tulsa 5, Okla. 
Tel: 7-6822 

First Monday, Meeting at 7:30 P.M., Engi- 
neering Bidg., Tulsa Univ. 

Jan. 7. Subject: Refinery Process Instrumen- 
tation. Speaker: David M. Boyd, Jr., Uni- 
versal Oil Products Co., Chicago, III. 

Feb. 4, Subject: Electronic Instrumentation. 
Speaker: Nelson Gildersleeve, GE. 


TWIN CITIES 
Jerome J. Schwab, Engineering Sales, 516 
Guardian Bldg., St. Paul 1, Minn. Tel: 
GArfield 0601 
Fourth Tuesday, Dinner at 6:30 P.M., Meeting 
7:30 P.M., Coffman Memorial Union, U. of 
M.nn. 


WASHINGTON 
Raymond E. Miller, 1-205 Naval Ord. Lab., 
White Oak, Md. Tel: JU 17-6742 
Third Monday, Meeting at 8:00 P.M., P. E. P. 
Co. Auditorium. 


WAYNE COUNTY 
J. R. McCaulev, 18073 Archdale, Detroit 19, 
Mich. Tel: KE 1-5239. 
Third Monday, Meeting at 8:00 P.M., Larson’s 
Cafe, Lincoln Park, Mich. 
Continued on page 1504 
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WILMINGTON 
J. E. Charsha, Jr., Hammel-Dah] Co., 1000 
Washington St., Wilmington 11, Del. Tel: 
2-6694 
Third Tuesday, Meeting at 8:00 P.M. Harian 
Public School, Wilm. 





ISA National Office Moves 


The national office of the ISA will 
move about December 20th and mem- 
bers should address all future corres- 
pondence on society matters to 1319 
Allegheny Ave., Pittsburgh 33, Pa. 





Pigott—1952 ASME President 


“Reg” J. S. Pigott, director of the 
engineering division of Gulf Research 
and Development Company has been 
elected president of the American So- 
ciety of Mechanical Engineers for 1952. 
He is a past-president of the Society of 
Automotive Engineers, and was the 
first president of the American Society 
for Measurement and Centrol. now the 
Pittsburgh Section of ISA. Pigott was 
president of ISA in 1950. 


Robert W. Hague 


It is with deep regret that the Ten- 
nessee Section announces the death on 
October 20, 1951 of one of its members, 
Robert W. Hague. Mr. Hague joined 
the Tennessee Section in March 1948. 


Safety Award for Instrument Department 


In recognition of more than 700,000 
manhours without an accident causing 
loss of time from the job, the Mid- 
Continent Petroleum Corp, instrument 
department recently was awarded the 
Joseph A. Holmes Association Certifi- 
cate of Honor, issued by the U. S. 
Bureau of Mines, and the American 
Petroleum Institute Accident Prevention 
Award. 

The instrument department, estab- 
lished July 16, 1919, with four men, 
has kept pace with the modernization 


. ri 3 






and expansion of the Refinery until to. 
day there are 27 men in the department 
supervised by R. G. Huggins and his 
assistant, Ray E. Herring. 

R. G. Huggins, who is a past president 
and a director of the Tulsa section, and 
Ray Herring, vice president in charge 
of membership of the Tulsa section, pre. 
sented the safety record to the manage- 
ment of the Company in such a way 
that the Company gave an ISA mem- 
bership to all members of the instru- 
ment department. 


Pictured above are members of the department: Front row (left to right)—R. G. Huggins, 
J. M. Hyde, J. E. Sechrest, J. P. Provine, R. E. Bruton, J. B. Nicodemus, and R. A. Morrison. 
Second row (left to right)—A. J. Warren, G, L. Farrimond, G. M. Hoyer, D. W. Melton, 
K. H. Thompson, P. S, Stamps, R. L. Renfro, H. L. Wilson, and Guy L. Weir. 
Back row (left to right)—U. E. Howard, F. C. Baker, C. Y. Bayless, W. E. Byfield, R. E. 
Herring, R. L. Moore, W. E. Persing, R. E. Owens, and D. A. Egbert. 
Not in the picture are O. C. Anderson and T. P. London. 





Philadelphia Section Symposium on Boiler Instrumentation 


et i ce 





On November 15th, Mr. F. S. Becker, President of the 
Philadelphia Section welcomed about 300 engineers who 
assembled in the Garden Room of the Bellevue-Stratford 
Hotel to hear the papers and discussions on boiler instru- 
mentation, The program consisted of 2 papers at both the 
morning and afternoon sessions and a single paper in the 
evening: 


MORNING 


Introductory Remarks—Technical Chairman, A. W. Thor- 
son, Supervising Engineer, United Engineers & Constructors, 
Inc., Philadelphia, Pa. 

“Design of Instrumentation and Control in a Modern 
Power Plant”—T. Y. Mullen, Engineering Department, Gil- 
bert Associates, Inc. 

Discussion by Henry Tanner, Bailey Meter Co., W. Ben- 
nett, Penn Industrial Instrument Co.; L. Walters, Republic 
Flow Meters; and P. H. Putnam, Fluid Controls Co. 

“What the Boiler Designer Expects of Instrumentation” 
—H. C. Mittendorf, Chief Electrical Engineer in Charge of 
Control Design, Combustion Engineering-Superheater, Inc. 

Discussion by James H. Harlow, Philadelphia Electric 
Co., W. L. Paulson, Bailey Meter Co.; and V. S,. Renton, 
Public Service Co., New Jersey. 


AFTERNOON 


“Types of Combustion Control—Superheat and Reheat 
Controls”—E. D. Scutt, in Charge of Steam Power Section, 
Leeds & Northrup Company. 

Discussion by W. Edwards, Combustion Engineering- 
Superheater, New York; and E. Durham, Babcock & Wilcox 
Co., New York. 

“Modern Feed Water Control”—C. H. Barnard, Applica- 
tion Engineer, Bailey Meter Company. 

Discussion by Mr. M. D. Engle, Pennsylvania Power & 
Light Co., Allentown, Pa.; Mr. S. L. Morse, Babcock & 
Wilcox Co., District Service Engineer; James H. Harlow, 
Philadelphia Electric Co.; and Paul Jorgensen, United States 
Naval Boiler and Turbine Laboratory. 


EVENING 


“Instrumentation for the Power Plant of the Future”— 
Mike Boho, Hagan Corporation. 


Top. Luncheon for the Speakers, Discussers, and Committee Members 
at the Meeting. President McMahon, Secretary Rimbach and Treasurer 


Feeley were also present. 


Bottom. Part of the audience at the opening session of the Philadelphia 
Section Boiler Instrumentation Symposium. 
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GREATER 





Uniformly 
Higher 


Quality 


An Instrument Man 


has a head for profits! 












MORE 
EFFICIENT USE 
OF MANPOWER 









PRODUCT 
YIELD 















Better 
Cost Accounting 





There's at least one man in every industrial plant who 
knows how to cut processing costs when raw materials 
and wages are going up. He knows there is scarcely an 
industrial process that can’t be run better and more 
economically with up-to-date indicating, recording, and 
controlling instruments. 


Waste and rejects are automatically reduced when in- 
struments duplicate ideal results time after time. New 
instrumentation developed in recent months has a degree 
of accuracy in measurement and control never before 
thought possible. Miniature recorders and indicators 
that not only permit smaller control panels and control 
















Reduced 
Waste 





rooms, but are ideal for the new flow-chart type of 
graphic panels. Integrating flowmeters isolate depart- 
mental processing and heating costs. 


With manpower shortages ahead, it’s important toremem- 
ber that instruments relieve the operator of responsi- 
bility for the quality of the finished product. In many 
instances, one skilled operator can now give a whole de- 
partment the benefit of his experience. 

s eo * 

Executives in process industries should ask their In- 
strument Engineer how instruments can help turn a 
high cost processing operation into a more profitable one. 


This advertisement is published as a service to Industry by 
THE INSTRUMENTS PUBLISHING COMPANY - 
4 sample copy of “INSTRUMENTS” will be sent on request. 


Prepared by Batten, Barton, Durstine & Osborn, Inc., advertising agency for 
Taylor Instrument Companies, Rochester 1, N. Y. 


PITTSBURGH 12, PENNA. 
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Mighty 
Mi dgets 





Left to right: Rockwell 24 hf 
wind and 8 day wind midget 
mechanical drives with rotation- 
converting Turret. that, on the 
eight day model, permits one 
basic drive to be adapted to as 
many as 11 different speeds. 








ie static p 
pho : aes 2 ating c 


tHe MOST cuart prive | 
in tHE LEAST space 


Rockwell Midget Chart Drives fill the need for compact, powerful 
mechanical drives in instruments where space is at a premium. 
They are strongly constructed with cases of die cast aluminum, 
gears mounted in phosphor bronze bearings and an escapement 
case made of stainless steel and clear plastic. This escapement 
snaps into place without tools and is readily replaceable. 
Rockwell Midgets wind through the chart arbor. They snap 
into a separate mounting ring only 314” in diameter which may 


THE TURRET ON TOP be positioned on bosses or adaptors to fit any instrument case. 


This ‘combination of small size, versatility of application and 
A Wy VV k ‘f precision construction makes Rockwell Midgets the most eco- 
“WA “f UU. Ci r) nomical drives to use. It will pay you to specify them in instru- 


ments made by any manufacturer. 


eiieiii inuiinibaadsbedbdie scat, ROCKWELL MANUFACTURING COMPANY 


chart arbor of the eight day model to change rotation 

speeds. The eight day drive is basically 24-hour rota- . ween PR. 
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3 4, 6, 8, 12 and 48 hours; 3, 7 and 8 days. los Angeles © New York ¢ Pittsburgh «+ Sanfrancisco « Seattle « Tulsa 
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Ring balance meters have fast response, deflection 
characteristics which are particularly suitable for linear 
flow scales, wide operating ranges of differential and 
static pressures, and easy calibration technique. This 
article describes the principles, features, and typical 
applications of “Hagan Ring Balance Meters.” 








accurately over extremely wide 
ranges of both differential and 


R= balance meters can function 


| Static pressures and under severe oper- 


ating conditions. As shown in Fig. 2, the 
basic element of the ring balance meter 
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PRIMARY 
"euewent— 














is a hollow ring which is divided into two 
compartments by a baffle inside the top 
of the ring and by sealing fluid at the 
bottom. This ring structure is mounted 
on a knife-edge bearing, located at the 
center of the ring, which permits rota- 
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Fig. 2. Principle of the ring balance meter. 
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Fig. 1. 


tion of the ring about its axis. Flexible 
connections from the pressure pipes are 
made to the two compartments of the 
ring, thus transmitting the pressure 
differential produced by the primary 
measuring device upon the area of the 
baffle. A torque proportional to the 
pressure differential times the area of 
baffle is established. 

When there is no flow past the 
orifice, the pressure differential across 
the ring baffle is zero, and the ring is 
undeflected. However, as shown at the 
right in Fig. 2, the ring is deflected 
when a pressure differential is trans- 
mitted to the area of the baffle in the 
ring. The unit is suited for recording 
or indicating differentials only. 

Rotation of the ring is opposed by a 
resistance system consisting of a push 
rod operating from a_ knife edge 


Presented at the regular monthly meeting of 
the SCMA, October 18, 1951. 


January Meeting: Thursday, 


the 17th, 1952, Rio Hondo Coun- 
try Club, Downey, Calif. Dinner 
at 6:30, meeting at 8:00 P.M. 


Feature: “The Dynamics of 
Pulsative Flow through Sharp- 
edged Restrictions” by Ira C. 
Bechtold, Fluor Corp. 
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Fig. 3. Deflection characteristics of ring-deflection spring- 


resistant system, mercury-displacement system, 


linear response. 


attached to the lower part of the ring. 
The push rod pushes against a leaf 
spring. The position assumed by the 
ring results from a balance between 
ring* torque and the resisting force 
of the spring. The action of the resist- 
ance system on rotation of the ring is 
the resultant of both horizontal and 
vertical components of the movement 
of the knife edge suporting the lower 
end of the push-rod assembly. 


DEFLECTION CHARACTERISTICS 


The effect of the spring resistance 
system is illustrated in Fig. 3. The 
curves show the movement both of the 
conventional mercury-displacement- 
type meter and of the ring structure 
of the ring balance meter at all rates 
of flow. The diagonal straight line rep- 
resents the final pen movement which 
must be secured if a uniformly gradu- 
ated chart is desired. 

As shown in Fig. 3, a magnified flow 
reading is produced by the ring balance 
meter at low rates of flow. Fig. 3 
shows also that the conversion of the 
ring motion into a pen movement which 
is linear with flow requires a cam, or 
other correcting mechanism, with a 
gradual slope throughout the full chart 
range. 

In contrast with this, the conven- 
tional float-type meter produces a float 
movement proportional to the measured 
differential. This varies as the square 
of the rate of flow. Therefore, the 
mechanical conversion of this movement 
into a linear flow chart requires a cam 
whose slope is relatively steep at low 
rates of flow. In other words, the mo- 
tion of the measuring element must be 
magnified at low rates. For example, 
a conventional meter produces 20-per- 
cent float movement at 45-percent float 
rate, whereas the ring balance meter 
shows 20-percent ring motion at 9- 
percent flow rate. This illustrates how 
the ring balance meter magnifies read- 
ings of low flow rate. 

Similar comparisons indicate the in- 
herently high mechanical accuracy of 
the ring balance meter at low rates of 
flow. This in turn permits accurate 
metering with wide ranges of flow vari- 
ation; in many applications it is un- 
necessary to use “high-range” and 
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Fig. 4. The “R91” ring, con- 


and desired sisting of three rings in series, 


“low-range” meters on the same line. 


It can be shown mathematically that 
the hydrostatic forces resulting from 
the deflection of the sealing fluid in a 
circular-ring are normal to the contain- 
ing circle, and pass radially through 
the exact center of rotation. This pro- 
duces zero torque effect in the ring 
and eliminates all factors except the 
pressure differential acting on the area 
of the ring baffle and the spring re- 
sistance system. 


The quantity of sealing fluid is not 
critical so long as the depth of seal 
is sufficient for the pressure differen- 
tial imposed on the ring. Neither the 
position of the sealing fluid in the ring 
nor the inertia of a moving body of 
sealing fluid can have any effect on 
ring movement. 


Response of the ring can be as fast 
as is necessary to follow changes in 
the pressure differential, without affect- 
ing the accuracy of the chart reading, 
which is a record only of the pressure 
differential acting on the ring baffle. 
Thus the ring balance meter is de- 
signed without any dampers or aver- 
aging devices, and without any provi- 
sions for attaching such devices. On 
the contrary, every means is used to 
make ring response as fast as possible. 


The adjustment of the length of the 
range spring determines the meter 
calibration. Lengthening the effective 
spring length reduces the pressure 
differential required for full-scale de- 
flection; shortening the effective 
length of the spring increases the pres- 
sure differential corresponding to full 
scale. As an example, the range of ad- 
justment on a single ring with mer- 
cury seal can be changed from 20-in. 
to 140-in. water column ‘simply by 
changing the effective length of the 
spring. 

Two or three rings may be connected 
in a single assembly in series, as shown 
in Fig. 4. The maximum pressure dif- 
ferential of the standard meter may 
thereby be increased to 280-in. water 
column with two rings in series or to 
420-in. water column with three rings 
in series. A standard meter case is 
used for each.of these assemblies. Other 
ring assemblies are designed for full- 


scale deflection for as little as % ip 
water column. : 


INTEGRATOR 


The integrator of the ring balance 
meter is designed for high accuracy 
between 2 and 100 percent of full. 
scale range. The integrator consists es. 
sentially of a time-cycle lever, includ. 
ing a toggle and pawl assembly, which 
is driven from a synchronous motor by 
a chain drive. The integrator can be 
checked with the meter in service or out 
of service, and can be adjusted by 
means of a single adjustment. 


CALIBRATION 


Calibration of the ring balance meter, 
either as routine or when moving to a 
new location, is simple and accurate. 
Calibrating check weights are furnished 
with each meter. The check test can 
be made with the ring under full static 
pressure, and with the equalizing valve 
open. Each weight, when suspended 
from the ring assembly, corresponds 
to a definite value of pressure differ. 
ential in inches of water column. 


The calibration method is particular- 
ly desirable when working with com- 
pressible fluids at elevated pressure. 
It also permits moving a meter from 
one orifice to another, and requires only 
the adjustment of the range spring for 
the full-scale pressure differential at 
the new location. 


FEATURES AND APPLICATIONS 


Another outstanding feature of the 
ring balance meter is the absence of 
all stuffing boxes, pressure-type bear- 
ings, and other devices which might 
be sources of friction or leakage. The 
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Fig. 5. Portion of a 24-hr. chart of oxygen 
flow to scarfing machine, illustrating rapid vari- 
ation in flow. 
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<\ COMPLETE REVOLUTION 





se 4 RPM CHART 


] SCARFING CYCLE 


Fig. 6. Expanded record of one cycle of scarf: 
ing operation of Fig. 5, made by increasing 
chart speed to 4 rpm. 
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Fig. 7. Heat-transfer system which multiplies rate of fluid flow by 


temperature difference. 


design of the pressure parts depends 
only on the size and strength of the 
materials entering into the construc- 
tion. The measurement of a maximum 
differential of, for example, 25-in. wa- 
ter column is made with equal ease 
and accuracy at a static pressure of 
15 psig. or at 15,000 psig. The basic 
design remains the same; only the 
strength of the pressure parts is 
changed. 

The standard meter case has ,room 
for two independent rings, measuring 
two separate quantities and having 
two separate pens registering on a 
single chart. Either or both measur- 
ing elements can be high-pressure and 
high-differential units, or low-pressure 
and low-differential units. 

Computing. We are all familiar with 
the pumps at a gasoline station, which 
not only measure the flow of gas to 
the automobile but. also multiply the 
number of gallons by the price. They 
produce a totalized record of both the 
total gallons sold and the value of the 
transaction. Similar computations have 
a definite value in industrial processes. 
One of the principal: benefits is the 
ability to go directly to the variable 
of greatest interest and eliminate la- 
borious calculation. Computing instru- 
ments are already in successful use 
in many plants, in services such as re- 
cording a gas flow which is corrected 
automatically for density changes, re- 
cording the rate of heat and energy 
flow, or recording one component. of a 
mixed flow. 

Two developments in the design of 
ring balance meters have made such 
computing instrumentation practical 
in the industrial meter field. The first 
of these developments is the dual meter 
(Fig. 1), which consists of two sepa- 
rate meters mounted in the same hous- 
ing, arranged to record on a single 
chart, and designed so that the dis- 
placement of the two recording mech- 
anisms can be combined. The second 
development is a series of coupling 
linkages which make the desired com- 
putations. 

The coupling linkages are of two 
basic types—additive and multiplying. 
The additive coupling is designed to 
produce an output displacement which 
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paper mill. 


is either the sum or the difference of 
two input displacements. The multiply- 
ing coupling is designed to produce an 
output displacement which is either the 
product or the ratio of two input dis- 
placements. Several examples show how 
these relatively simple elements can be 
combined to effect solutions to unusual 
metering problems. 

Scarfing Machine. In one application, 
a ring balance meter produces an ac- 
curate record under unusually severe 
flow conditions. Fig. 5 is a portion of 
a 24-hr. chart record of oxygen sup- 
plied to a scarfing machine. The record 
is taken from a meter equipped with 
both temperature and pressure compen- 
sation. Therefore, the oxygen flow rep- 
resents a corrected flow referred to 
standard conditions. Each cycle lasts 
for approximately two minutes; the 
cycles sometimes are repeated 28 times 
per hour. 

In order to examine the meter re- 
sponse in detail, a special-clock was in- 
stalled which rotated the chart through 
860 degrees in 15 seconds, thus mag- 
nifying each cycle 5,760 times. Fig. 
6 shows the expanded cycle. 

The figure shows graphically the 
severity of the service and the rapid 
response of the meter. The oxygen 
begins to flow at the point marked 
“start,” and increases to a rate of 
about 6 percent of the chart range dur- 
ing a period of approximately 12 sec- 
onds. At this time, the scarfing nozzles 
open and the meter pen moves to ap- 
proximately 45 percent of scale in one- 
quarter second. The flow finally settles 
out at 53 percent of chart range, and 
the scarfing process lasts 14 seconds, 
at which time the flow drops to zero. 
This may be analyzed as the measure- 
ment of 6 percent of chart range for a 
period of 12 seconds and 53 percent 
of chart range for 18 seconds, or an 
average over a period of one hour of 
8 percent of full scale. 


Heat-transfer system. Fig. 7 is the 
diagram of a metering system for the 
measurement of heat transfer. The 
equipment cools water for an air-con- 
ditioning system in a building and re- 
quires a record and an integration of 
the amount of refrigeration for sales- 
billing purposes. In this installation, 
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Fig. 8. System for controlling the specific gravity of green liquor in a 


water for the cooling system is received 
from a separate plant. Both the de- 
gree of cooling and the amount of 
water used are variables which de- 
pend on weather conditions. 

The measuring is accomplished by 
multiplying the temperature difference 
between incoming and outgoing water 
by the flow of water. A resistance-type 
temperature-differential recorder, fitted 
with a pneumatic transmitter, gener- 
ates a signal which is connected to a 
bellows in the water-meter case. A 
multiplying coupling multiplies this by 
the rate of flow; the meter also records 
the temperature difference, rate of wa- 
ter flow, and rate of refrigeration. The 
continuous integration of the refrigera- 
tion is the basis for billing. 

Specific-gravity control. Fig. 8 shows 
the use of the ring balance meter in 
maintaining the gravity of green liquor 
in a paper mill. In this system, a float 
mechanism is used to control the level 
of a mixture of high-gravity material 
and liquor by operating a control valve 
in the liquor supply line. A ring bal- 
ance meter measures the difference in 
head between two points in the mixing 
tank, this head being representative of 
the specific gravity of the mixture. The 
meter is fitted with a pneumatic trans- 
mitter and permits the mixture to be 
removed from the mixing tank to a 
storage tank through a control valve 
as the specific-gravity condition in- 
dicates the need for a higher percent- 
age of new liquor in the mixing tank. 
This application has been used with 
slight modifications in the solution of a 
number of problems involving specific 
gravity of liquids. 

The examples given do not represent 
the limits of application of the ring 
balance meter because it is possible in 
one meter housing to effect a computa- 
tion, to convert the result into a pneu- 
matic control signal, and to imtroduce 
that signal into a second meter housing 
for combination with measurements of 
other variables. Such modifications are 
almost infinite in variety. Ring balance 
meters also can be equipped with pney- 
matic or electric transmitting units to 
provide signals for remote indicating, 
recording, or controlling systems. 
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. Coated molybdenum strip undergoing 
laboratory life test. Life of 2500 hours 
at 2000°F is not uncommon. 


Fansteel Siliconized Molybdenum is an 
entirely new material for high temper- 
ature service up to 3000°F. To the 
strength and workability of pure molyb- 
denum is added an impervious coating 
which resists both oxidizing and reduc- 
ing atmospheres, providing a strong, 
electrically conductive material, com- 
paratively abundant, reasonable in cost. 

The bond between the coating and 
base metal is integral; the coating does 
not flake, peel or spall. It is highly re- 
sistant to thermal shock. 

Available forms include fabricated 
parts, bar, rod, wire, seamless tubing, 
special shapes. Fansteel Metallurgical 
Corporation,North Chicago, Ill.,U.S.A. 


Ask for Bulletins: 

CD Fansteel Siliconized Molybdenum 
C Fansteel 77 (high density) Metal 

CD Fansteel Tungsten and Molybdenum 
CZ Fansteel Tantalum 


12502-A 
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Manutacturers’ 
New Literature 


In this department we report new literature pertaining to Instrumentation, re. 
ceived from the manufacturers. We urge readers to request ONLY those bulletins 
which will be of value to them. Use the Postage-free Order Card on Page 1521. 

Requests for literature FROM ABROAD should be made on company letterhead and 


mailed DIRECTLY to the manufacturers. 









Temperature 


T-974 Temperature Recorder. 12- 
page article (reprint) “Deflection-type 
Temperature Recorder” is profusely il- 
lustrated and covers principles, design, 
operation, and advantages of maker’s 
deflection-type recorder.—Wheelco In- 
struments Co., 847 W. Harrison St., 
Chicago 7, Ill. 

T-975 Indicating Pyrometers. 8-page 
illustrated Bulletin 1051 describes new 
line of indicating pyrometers and re- 
sistance thermometers containing en- 
closed plug-in galvanometer unit. In- 
cludes wiring diagrams, scale ranges, 
external-circuit data——Brown Instru- 
ments’ Div., Minneapolis-Honeywell 
Regulator Co., Station 40, Wayne & 
Windrim Aves., Philadelphia 44, Penna. 

T-976 Temperature Control. 2-page 
Bulletin CL-1 illustrates and describes 
“Capaciline” supplementary control 
device which adds anticipatory response 
to existing on-off pyrometer control 
circuits.—Wheelco Instruments Co., 847 
W. Harrison St., Chicago 7, IIl. 

T-977 Thermometers. 4-page Speci- 
fication Sheet .600 describes maker’s 
indicating and recording thermometers. 
Construction and engineering details 
are included.—Industrial Div., Station 
40, Minneapolis-Honeywell Regulator 
Co., Wayne and Windrim Aves., Phila- 
delphia 44, Penna. 

T-978 Resistance Thermometer Ele- 
ments. 4-page Bulletin T-1B describes 
and illustrates maker’s “Stikon” re- 
sistance-thermometer elements. Covers 
characteristics, specifications, and 
prices.—Ruge-de Forest, Inc., 84 Mas- 
sachusetts Ave., Cambridge 39, Mass. 


T-979 Thermocouple Wells. 28-page 
Catalog 200-1 presents information on 
proper selection of wells and well ma- 
terial; includes photographs and draw- 
ings of maker’s large line of wells. 
—Brown Instruments Div., Minneapo- 
lis-Honeywell Regulator Co., Station 40, 
Wayne & Windrim Aves., Philadelphia 
44, Penna. “4 


T-980 Pyrometer Supplies. 44-page 
illustrated Catalog 100-4 (Buyers’ 
Guide) gives technical data and appli- 
cations of thermocouple pyrometric 
supplies. Includes maker’s complete line, 
prices, selection data and ordering pro- 
cedure.—Brown Instruments Div., Min- 
neapolis-Honeywell Regulator Co., Sta- 
tion 40, Philadelphia 44, Penna. 


T-981 Industrial Freezers. 4-page 
bulletin describes and illustrates freez- 
ers for testing, experimenting, and 
seasoning in temperature ranges from 





—165 to 200 F.—Industrial Div., Web- 
ber Appliance Co., Inc., 2470 Madison 
Ave., Indianapolis 3, Ind. 


Flow 


T-982 Flow and Level. 16-page Bul- 
letin 420-1 describes and _ illustrates 
d/p cell for flow and liquid-level meas- 
urement. Covers operation, specifica- 
tions, installation. Describes “Model 40” 
recorder-controller, pneumatic receivers, 
electric-type 3E d/p cell, and “Dynalog” 
electronic recorders.—The Foxboro Co., 
Foxboro, Mass. 

T-983 Controlled-volume Pumps. 24- 
page illustrated Bulletin No. 251 de- 
scribes motor-driven controlled-volume 
pumps for liquids, solids in suspension, 
abrasive slurries, liquified gases, and 
other materials. Includes operation de- 
tails and capacity pressure selection 
tables.—Milton Roy Co., 1300 E. Mer- 
maid Lane, Philadelphia 18, Penna. 

T-984 Rotameters. 8-page Bulletin 
110 illustrates and describes maker’s 
large line of full-view and armored rota- 
meters, purge meters, and controlling 
instruments for flow-rate measurement. 
Covers features, operation and specifi- 
cations.—Brooks Rotameter Co., Lans- 
dale, Penna, 

T-985 Flowmeter Calibration Serv- 
ice. 8-page Catalog 100 presents details 
of calibration service offered to indus- 
try. Unique facilities for determining 
fluid characteristics are illustrated and 
discussed.—Fischer & Porter Co., 5060 
County Line Rd., Hatboro, Penna. 


Radioactivity 


T-986 Radioactivity Monitors. 4-page 
Bulletin S8-851 describes and illustrates 
low- and high-level monitoring instru- 
ments, background monitors, food and 
water analysis equipment. — Nuclear 
Instrument and Chemical Corp., 223 
W. Erie St., Chicago 10, Ill. 

T-987 Radioactivity Equipment. 108- 
page Catalog C illustrates and describes 
maker’s extensive line of radioactivity 
equipment, tagged chemicals and con- 
sulting services.—Tracerlab, Inc., 130 
High St., Boston 10, Mass. 


Process Controllers 


T-988 Process Controllers. 16-page 
Catalog 8000 illustrates and describes 
maker’s “Electr-O-Vane” vane-type 
electric-contact process-control units. 
Also described are the “ElectroniK” 
potentiometer and “Pyr-O-Vane” and 
“Protect-O-Vane” millivolt meters, 
which give sensitive on-off, two-po- 
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A“good chemical neighbor’’ policy 
can start at the sewer— 






This is the Micromax 
pH control panel for 
use in waste neutral- 
ization. It can be in- 
stalled by the plant 
electrician or instru- 
_& ment man. 


































HE sewer outfall marks the spot where a plant 
can prevent stream pollution, by discharging only 
astes which have been properly treated. And, when 
proper treatment is linked to pH control, we can 
probably help ... effectively. We can assist engineers 
to set up good “chemical relations” between a com- 
pany and the rest of the community . . . make the 
plant a good chemical neighbor. 


Our contribution is through Micromax automatic 
DH control. Correct pH is often the definite assurance 
hat plant wastes are meeting the requirements of 
food stream chemistry. We can tell you in just a few 
minutes whether pH on your waste neutralization 
bystem—either a present system or a contemplated 








bne—can be controlled automatically; whether you 
an hold pH within prescribed limits. 


Controllability analysis predicts actual results. 
Through long experience with pH control applica- 
tions, we have developed a unique system of “control- 
lability analysis”. By scientifically weighing all pH 
control factors—type of waste, treating system, 
reagent—this analysis determines the net control 
effect possible for a given waste-treating system. 


If you’re planning pH control, you can’t afford to 
miss this special service. Our catalog “Effective 
Neutralization of Industrial Wastes” explains con- 
trollability analysis in full detail. For your conve- 
nience, it also contains a simple questionnaire .. . 
so we can help you begin solving your plant’s pH 
problems now. You can answer the questions in just 
a few minutes. 


Ask for Bulletin ND44-96-708. Address Leeds & 
Northrup Company, 4955 Stenton Ave., Phila. 44, Pa. 


IN’ _ MEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 


|} LEEDS & NORTHRUP CO. 


tl Ad ND44-96-708 (2) 
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These Choppers convert low level 
DC into pulsating DC or AC so that 
servo-mechanism error voltages 
and the output of thermocouples 
and strain gouges, may be amplified 
by meons of an AC rather than a 
OC amplifier. 

They ore hermetically sealed, 
Precision vibrators having special 
feat which trib to long 
life and low noise level. 











WRITE FOR THESE 
CATALOGS... 


#280 

10-500 cycles 
#246A 

60 cycles 
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Process Controllers Continued 


sition, or three-position control. In- 
cludes prineiples and specifications.— 
Brown Instruments Div., Minneapolis- 
Honeywell Regulator Co., Station 40, 
Wayne & Windrim Aves., Philadelphia 
44, Penna. 

T-989 Process Controllers. 4-page 
Specification Sheet 768 illustrates and 
describes “Tel-O-Set” controllers for 
process control including temperature, 
pressure, flow, and liquid level. Includes 
characteristics, specifications, and oper- 
ation data——Brown Instruments Div., 
Minneapolis-Honeywell Regulator Co., 
Station 40, Wayne & Windrim Aves., 
Philadelphia 44, Penna. 

T-990 Self-operated Controllers. 4- 
page illustrated Bulletin 1320 describes 
self-operated temperature and pressure 
controllers. Covers specifications, appli- 
cations, control ranges.—Dept. 67, Tag- 
liabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J. 

T-991 Controllers. 4-page illustrated 
Bulletin G-1 describes makers “Sim- 
Ply-Trol” contact-type, meter-relay con- 
trollers and accessories. Includes speci- 
fications, ranges, and prices.—Assem- 
bly Products, Inc., Main & Bell Sts., 
Chagrin Falls 1, Ohio. 

T-992 Process Control. 8-page Vol. 
11 No. 3 issue of “Modern Precision” 
features articles on pH indicators, tem- 
perature control of aluminum process, 
waste-treatment control, generator 





load control, power-level recorder and 
others.—Leeds & Northrup Co, "4901 
Stenton Ave., Philadelphia 44, Penna, 

T-993 Servomechanism Technique jp 
Process Control. 20-page reprint of 
1951 ISA paper “Practical Applications 
of Servemechanisms Techniques to , 
Process Control Problem,” reviews 
progress in analysis of automatic eon. 
trol problems and illustrates new tech. 
nique for solutions to typical flow-con. 
trol problem.—Brown Instruments Diy, 
Minneapolis-Honeywell Regulator (Co, 
Station 40, Wayne & Windrim Aves, 
Philadelphia 44, Penna. ; 

T-994 Time and Sequence Control, 
8-page bulletin illustrates and describes 
drum-type controllers for process time 
and sequence control. Includes appli. 
cations, specifications.—Seeley Instry- 
ment Co., Inc., 377 Fourth St., Niagara 
Falls, N. Y. 


Steam, Water Level, etc. 


T-995 Boiler Level Controls. 8-page 
illustrated “Bulletin S-18B” describes 
boiler water feeders, low-water cut- 
offs and pressure-relief valves, Includes 
capacities and service recommenda- 
tions—McDonnell & Miller, Inc., 3500 
N. Spaulding Ave., Chicago 18, Ill. 

T-996 Water Level. 20-page Bulletin 
WG-1811 (1951) illustrates and de- 
scribes maker’s large line of water 
columns and level gages. Includes: 
operation, construction, dimensions, 
and typical installations.—Yarnall-War- 


ing Co., Mermaid Lane, Philadelphia 18. 
Continued on page 1514 





HE following new advertising section will be- 
gin in the January 1952 issue of Instruments. 








INSTRUMENT & CONTROL 
CONSULTANTS 


Engineering Services, Test- 
ing Laboratories and other 
Professional Services 








Your card as per samples below in 12 issues 
of INSTRUMENTS for $100 payable in advance 





CONSULTATION—DESIGN 
Specializing in solution of problems of electronic 
and electro-physical instrumentation for the re- 
search or analytical laboratory. Industrial plant 
problems also invited. 

Your address and Telephone number 


YOUR NAME 
Applied Research, Development, 
Engineering 


Exceptionally competent staff. Electronics, Optics, 
Mechanisms, Facsimile Communication, Electro- 
sensitive recording media, Instrumentation. 


Your address and Telephone number 








YOUR NAME 


Consulting Physicists &d Engineers 
Research, Development, Design and Manufacture 
of Detection and Recording Systems. Industrial 
and Analytical electro-physical instrumentation. 
Dynamic Condenser Electrometers. 

Your address and Telephone number 


YOUR NAME 


Consulting Engineers ‘ 


Research, Devel and Manufact 
of Electronic and § i 
Specialists in High-Speed Photography 








Your address and Telephone number 








YOUR NAME 


RESEARCH & DEVELOPMENT ENGINEER 

SPECIALIZING IN ELECTRONICS, NUCLE- 

ONICS, INSTRUMENTATIGN, SERVOMECHA- 
NISMS, & CYBERNETICS 


Your address and Telephone number 








SPEED CONTROL and SERVOMECHANISMS 


YOUR NAME 
Twenty-five years’ experience in the 
speed control field. Specifications, 
reports, research, development, design. 





Your address and Telephone number 























FIRST IN HYDRAULIC CONNECTIONS 


Plants at Cleveland, Ohio; 
Angola and Columbia City, 
Indiana; and St. Thomas, Ontario 
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TUL =CONTROL AND 


ALSACE LADLE LATE OO BA At ss ea et a ili RS 


For many years Standard 
has engineered, designed and 
built all types of control, test 
and distribution panels for 
many different kinds of 
industry, all to meet the indi- 
vidual needs of hundreds of 
clients. 

We maintain a corps of 
skilled engineer consultants 





TEST 
PANELS 


This is one of the many control 
panels we built for the intricate 
operation of the Supersonic 
Wind Tunnel for the Naval 
Ordnance Laboratory, White 
Oak, Md. 


who are glad to meet with 
prospective users of this type 
of equipment and — without 
obligation — present sugges- 
tions, layouts and costs of 
their requirements. We solic- 
it your inquiries and can 
arrange an appointment to 
suit your convenience. Please 
address inquiries to: 


™ standard Electric lime Co. 


93 Logan Street 


GREEN 
ENGRAVER 
Proved Profitable — 


Machine Tool, Radio, Electrical 
and Instrument Mfrs., Sales Pro- 
motion and Advertising. 





| 
Fast, rugged, convenient—and inexpensive. | 
The Green Engraver is tops for low-cost per- 
formance—zips out precision work on metal, | 
plastics or wood . . . cuts four lines of letters 
from 3/64” to 1” on curved or flat surfaces 

- operates by tracing . . . makes anyone 
an expert ... engraves panels, name plates, 
seales, dials, molds, lenses and instruments. 
(Also widely used for routing, profiling, and | 
three dimensional modeling.) Electric etching | 
attachment available. 
Special attachments and engineering service 
available for production work. 
FREE—Fact-packed folder. Send for yours, | 
today. | 


GREEN INSTRUMENT CO. 
383-B Putnam Avenue 
| GREBN J Cambridge, Mass. | 
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RESISTANCE 






- 


Shown: Model 250-C 


Write today for complete information 
and current low price 


BROWN ELECTRO-MEASUREMENT CORP. 
Specialists 


4635-37 S.E. MAWTHORNE BLVD. 


Instrument 


PORTLAND 15, OREGON 





NEW LITERATURE 


Valves and Tubing 


T-997 Valves. 20-page General Cats. 
| log 1500B illustrates and describes “Do. 
motor,” solenoid-operated automatic. 
manual, and handwheel valves. Cover; 
advantages, design features, plugs 
seats, packing, specifications, and ¢q, 
pacity and flow data.—The Annin (Cp, 
3500 Union Pacific Ave., Los Angeles 
23, Calif. 
T-998 Three-way Diaphragm Valves, 
| 8-page bulletin illustrates and de. 
scribes maker’s “Series 108-805-5108" 
high-pressure three-way two-position 
hydraulic valves. Covers specifications 
and applications. — Seely Instrument 
| Co., Ine., 377 Fourth St., Niagara Falls, 
eB 





T-999 Metallic Bellows and Hose. 
16-page Catalog 123 illustrates and de. 
| seribes maker’s large line of metallic 
| bellows and flexible metal hose and tub. 
ing. Includes specifications, applications, 
| and data on flanges, couplings, and fit. 
tings.—Chicago Metal Hose Corp., May. 

wood, III. 

T-1000 Tube Fittings. 12-page Cata. 
log B-151 describes and illustrates com. 
| plete line of leakproof “Swagelok” tube 
| fittings in brass, aluminum, steel, stain- 
| less steel, and Monel. Includes features 
| and applications.-Crawford Fitting Co., 
| 884 E. 140th St., Cleveland 10, Ohio. 
T-1001 Liquid Filters. 8-page illus- 
| trated Folder 105 describes new syn- 
| clinal filters for sump or line on hy- 
| draulic and low-pressure liquid recir- 
| culating system. Includes specifications, 
| applications, and design features.— 
| Marvel Engineering Co., 625 W. Jack- 
| son Blvd., Chicago 6, IIl. 

T-1002 Fluid Line Markers. 2-page 
Bulletin 153 illustrates and describes 
fluid-line identification markers. Covers 
features, application, prices.—Dept. 248 
W. H. Brady Co., 1602 E. Spring St. 
Chippewa Falls, Wis. 


Optical 


T-1003 Phase-contrast Microscope. 
4-page bulletin illustrates and describes 
“Galileo (Italian-made) Type VNP’ 
phase-contrast microscope. Covers fea- 
tures, specifications, operation. Dis- 
tributed by Metallurgical Instrument 

| Co., 2454 W. 38 St., Chicago 32, Ill. 
|  T-1004 “Photoelastic Stress Analy- 
| sis.” 20-page booklet covers principle 





of photoelasticity, apparatus, and photo- 

graphic data. Gives list of manufac- 
| turers of equipment for photoelastic 
stress analysis; also bibliography on 
| subject. Price 35 cents.—Eastman Ko- 
| dak Co., Rochester 4, N. Y. 

T-1005 Step-gage. Bulletin GEC-837 
| illustrates and describes features and 
| applications for new step gage which 
| measures thickness of thin films by 
| color comparison. —General Electric 
| Co., Schenectady 5, N. Y 

T-1006 Glossmeters. 2-page Bulletin 

101 describes new optical instruments 
for gloss measurements. Covers fea- 

| tures, operation, prices.—Henry 
Gardner Laboratory, Inc., Bethesda, 
Md. 


| T-1007 Metallurgical Instruments. 
| Bulletin illustrates “Galileo” Italian- 

made hardness testers, comparators, 
| polishers, metallographs, microscopes, 
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and macro-photographic equipment 
yvailable from Opplem Co., Inc., 352 
Fourth Ave., New WOrEe: 10) ING: ¥. 


Chemical Laboratory 


T-1008 Laberatory Apparatus. 52- 

e Vol. 4, Fall 1951 edition of “Scien- 
tiie Apparatus and Methods” features 
articles on mercury cathode vessels, 
Van Slyke apparatus, polarographs, 
pH meters, furnaces, refractometers, 
and other laboratory apparatus.—E, H. 
Sargent & Co., 4647 W. Foster Ave., 
Chicago 30, Il). 

7-1009 Laboratory Apparatus. 12- 
ge Vol. 8, No. 5 issue of “Aminco 
Laboratory News” describes tempera- 
ture test chambers, spectrophotometers, 
ete, Includes news items on laboratory 
technique, tooling, and production con- 
tro.—American Instrument Co., Inc., 
9030 Georgia Ave., Silver Spring, Md. 
T-1010 Laboratory Apparatus, 28- 
e No. 73 issue of “Cenco News 
includes features on textile 
industry, microscopes, photomicro- 
graphs, heat-conductivity apparatus, 
electrochemical analysis, metering 


Chats” 


| pumps, and other laboratory items.— 


Central Scientific Co., 1700 Irving Park 


"| Rd, Chicago 13, Ill. 


T-1011 Laboratory Apparatus. 20- 
page No. 51-10-44 issue of “Burrell An- 
nouncer” describes combustion train, 


. | automatic titrators, spectroscopic meth- 


ods of analysis, radiation monitors, and 
accessories. Also feature article “Chem- 
ical Spectroscopy.”—Burrell Corp., 2223 
Fifth Ave., Pittsburg 19, Penna. 

T-1012 Laboratory Apparatus. 20- 
page No. 51-10-4 issue of “Griner An- 
nouncer” illustrates and describes ap- 
paratus for carbon determination, qual- 
itative analysis, automatic titrators, 
radiation monitor, and laboratory micro- 
scopes, Includes feature article “Chem- 
ical Spectroscopy.”—A. J. Griner Co., 
1827 McGee St., Kansas City 8, Mo. 


T-1018 Fluorescence Detector-com- 
parator, 4-page bulletin illustrates and 
describes “Fluoretor” portable ultra- 
violet-generator fluorescence-tester 
which can be used in daylight. De- 
scribes sample holders and viewing 
aceessory.— Menlo Research Laboratory, 
P.O. Box 522, Menlo Park, Calif. 
T-1014 Filter Papers. 40-page Cata- 
log 70 contains reference material on 
chemical analyses and biological pro- 
cedures, Includes description of large 
line of filter papers and accessories.— 
Schleicher & Schuell Co., Keene, N. H. 
17-1015 Atom Model. 6-page circular 
illustrates and describes new ‘“Under- 
wood” dynamic atom model for use 
m instruction on atomic structure, 
chemical valence, formation of com- 
pounds, ete.—W. M. Welch Mfg. Co., 
1515 Sedgwick St., Chicago 10, Ill. 


Chemical Process Analysis 


T-1016 pH Indicator. 8-page Folder 
EM9-96(1) illustrates and describes 
new stabilized line-operated pH _ indi- 
cator which reads to 0.02 pH with no 
range changing. Covers applications, 
advantages, specifications, and acces- 
Sories—Leeds & Northrup Co., 4907 
Stenton Ave., Philadelphia 44, Penna. 

T-1017 pH and Conductivity Record- 
ers. 40-page Catalog 15-16 illustrates 
and describes maker’s pH and conduc- 
tivity recorders and controllers. Covers 








FINE SEAMLESS TUBING 
to PRECISION TOLERANCES 


in Copper, Brass, 
Aluminum 


Specialists in Aluminum 
Alloy ‘Pointer’ Tubing 
(walls to .0010’’) 





**Metal-Shielded 
Wire"’ (patented) 
also furnished. 
Write for 
information. 


5/8" to .010 OL, 
Any Wall Thickness 


Photo courtesy Brown Instruments Div., 
Minneapolis-Honeywell Regulator Co, 


Finest quality “pointer” tubing in any size 
from .010” to .048”— choice of 6 aluminum 
alloys. Other seamless tubing up to 5@” for gas 
or liquid applications or fabrication into spe- 


cial parts. 
is brass, copper or aluminum, we also draw 


While the bulk of our production 


nickel, steel, silver and other analyses. 


With our new Collegeville plant, we have 2% 
times previous production capacity, and in spite 
of defense demands, can still quote 2-3 weeks 





NEW CATALOG OFF PRESS! Serd for your free copy 


Uniform Tubes 
1200 Level Rd. 
Collegeville 2, Penna. 


Send me free and without obligation a copy 
of Uniform Tubes’ new General Catalog. 


Name 


delivery on many orders. 


UNIFORM TUBES 


1200 Level Rd., Collegeville 2, Pennsylvania 





Title 





Company 





Street & No. 





City 


Zone State 
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F Bendix. -Friez 
THERMISTORS ~ 


(NEGATIVE TEMPERATURE CO-EFFICIENT 
CERAMIC RESISTORS 





@ These temperature responsive resistors are Many other values can be obtained from stand- 
useful as temperature measuring elements ard diameter material. Because the thermistors 
and as liquid level sensors; they are espe- are made in our own plant, under extremely 
cially well suited to compensation where the careful control, special compositions, shapes, 
circuit constants must be maintained irre- and resistance values, hermetically sealed or 
spective of temperature changes. Since they otherwise protected, can be made in any quan- 
are a fired ceramic, they are stable under tities to suit your individual requirements. 
practically all conditions and respond only 





to temperature changes. le wwe GOW” Laguires 
Lo 4 7 
| Write Dept. F 


BENDIX-FRIEZ STANDARD ROD TYPES 


Size (inches) @ +30°C. @ 0°C. @ —30°C. TR 


140 x % 45 ohms 88 ohms 193 ohms 
Typical applica- 


040 x 1.5 14,000 ohms 29,946 ohms 74,676 ohms | tion in capsule 


form for temper- 
ature sensing of 


018 x 1.5 40,000 ohms 94,040 ohms 262,400 ohms hydraulic oil. 





































DNICALLY REGULATED | ga we emee enews ase 


ORATORY & THIS FEATHERWEIGHT WILL §& 
R SUPPLIES 





se INPUT: 105 to 125 VAC, 
50-60 cy 

e OUTPUT #1: 200 to 325 
Volts DC at 100 ma 
regulated - Weight—5'/, Ounces ° Watts— & 

e OUTPUT #2: 6.3 Volts g 40% 60 * Tip Dia—Both 4” and Y%” Tips 5 
AC CT at 3A unregu-| g Furnished with Each Iron * Price— $550 , 
lated fk So light its weight is hardly noticeable. Out- 

@ RIPPLE OUTPUT: Less | 8 Sop canee scare cnn Hatchet do: 9 






















than 10 millivolts rms @ to use than a pencil iron. No transformer re- E 
Z & quired. Write for complete catalog. B 
For complete information write ‘ ' ? 
for Bulletin N& 4 
, £ e 
| § 
e rm 
HEXACON. ELECTRIC Co.! 


g 179 WEST CLAY AVE., ROSELLE PARK, N. 8 
2 OS OS ee ee 
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NEW INSTRUMENTS 


Chemical Analysis Continued 





fundamentals, measuring and contro) 
systems, applications, instrument Speci. 
fications, and system components— 
Brown Instruments Div., Minneapolis. 
Honeywell Regulator Co., Station 4 





Wayne & Windrim Aves., Philadel 
phia 44, Penna. 

T-1018 Spectrometer. 2-page illys. 
trated bulletin describes recording X. 
ray spectrometer in unit package, Coy. 
ers features, operation.—Ohio X-Ray 
Inc., 994 Broadway, P.O. Box 169, Bed. 
ford, Ohio. 

T-1019 Boron Analysis. 4-page Vol, 
4 No. 4 issue of “Spectographic News 
Letter” features article on direct-read. 





ing analysis of boron in low alloy 


| steels. Contains feature on cleaning 


| 
| 
| 








spectrographic instruments, relays, and 
Quantometer slits.—Applied Research 
Labs., Glendale 4, Calif. 


Weight 


T-1020 Weighing and Proportioning. 
60-page illustrated Catalog 841 de. 
scribes large line of equipment for in- 
dustrial weighing, weight feeding, vi- 


| bration feeding, batching, conveying, 


and proportioning.—The Jeffrey Mfg. 
Co., Columbus 16, Ohio. 

T-1021 Hydraulic Crane Scales. 6- 
page illustrated bulletin describes “Hy- 
droscale” which weighs automatically 
(to 50 tons) as load is lifted. Covers 
features, applications, dimensions,— 
Hydroway Scales, Inc., 20624 W. 8 
Mile Rd., Detroit 19, Mich. 

T-1022 Weight Transmitter. 8-page 
Catalog 100-A describes ‘“Air-Scale” 
pneumatic weight transmitter. Covers 
advantages, operation, applications, 
selection, and_ specifications. — Fluid 
Controls Co., Inc., 5150 Ridge Ave, 
Philadelphia 28, Penna. 


Electrical and Electronic 
Instruments 


T-1023 Electronic Instruments. 4- 
page booklet describes and illustrates 
maker’s line of signal, square-wave, 
and pulse generators, noise and field- 
strength meter, megacycle meter, LF. 
converter, VTVM’s, and other instru- 
ments. Includes characteristics and di- 
mensions.—Measurements Corp., Boon- 
ton, N. J. 

T-1024 Micro-ohmmeters. 2-page 
Engineering Bulletin L12A describes 
line of low-resistance test sets. In- 
cludes applications, specifications, 
ranges.—Shallcross Mfg. Co., Colling- 
dale, Penna. 

T-1025 Oscillographs. 12-page Vol. 
1 No. 4 issue of “Hathaway Engineer- 
ing News” features article on meas- 
urement of strain and description of 
various oscillograph applications— 
Hathaway Instrument Co., 1315 $. 
Clarkson St., Denver 10, Colo. 

T-1026 Oscillograph. 8-page illus- 
trated bulletin describes “Dynograph 
sensitive drift-free chopper-type 4+. 
recorder. Covers operation, application, 
features.—Offner Electronics Inc., 5320 
N. Kedzie Ave., Chicago 25, IIl. 

T-1027 Potentiometer Recorder. 16- 
page Bulletin B15-13 discusses the chat- 
acteristics of the measuring circuits 
used in the “Brown ElectroniK” poten- 
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tiometer. It is the second of a series 
of bulletins describing features and 
applications. —Brown Instruments Div., 
Station 40, Minneapolis-Honeywell Reg- 
lator Co.. Wayne and Windrim Aves., 
Philadelphia 44, Penna. 

T-1028 Continuous Balance System. 
3-page Bulletin B15-12 illustrates and 
describes circuit and characteristics of 
amplifier and motor combination of the 
“Brown Continuous Balance” system. 
It is the first in a series discussing 
features and applications of maker’s 

tentiometer-recorder system.—Brown 
Instruments Div., Station 40, Minne- 
apolis-Honeywell Regulator Co., Wayne 
& Windrim Aves., Philadelphia 44, 
Penna. 

7-1029 Graphic Instruments. 16- 
page booklet “Solving Industrial Crimes 
—Case No. 41” describes use of maker’s 
graphic wattmeter in realignment of 
crane runway. Includes descriptions of 
speed recorders and indicators, record- 
ing ohmmeters. time, and pressure re- 
corders—The Esterline-Angus Co., Inc., 
Indianapolis, Ind. 






on different uses of ‘“Amprobe” snap- 
around volt-ammeter. Includes speci- 
feations—Pyramid Instrument Corp., 
49 Howard St., New York 13, N. Y. 
T-1031 Square-wave Generator. 2- 
page bulletin illustrates and describes 
versatile square-wave generator with 
frequency range of 6 to 1,000,000 cps. 
—Electro-Mechanical Research, Inc., 
Ridgefield, Conn. 

T-1032 Broad-band Amplifier. 2- 
page bulletin illustrates and describes 
features of broad-band high-gain di- 
rect-coupled amplifier. — Electro-Me- 
chanical Research, Inc., Ridgefield, 
Conn. 

T-1088 Dust Recorder. 4-page In- 
strumentation Data Sheet No. 10.14-6 
‘Unit Measuring Systems,” illustrates 
and describes use of General Power 
Plant gas analyzer with “ElectroniK” 
recording potentiometer for continuous 
recording of dust content.—Brown In- 
struments Div., Minneapolis-Honeywell 
Regulator Co., Station 40, Wayne and 
Windrim Aves., Philadelphia 44, Penna. 
T-1034 Data Analyzer. 4-page book- 
let illustrates and describes automatic 
data analyzer for converting telemetry 
line-film records into calibrated time 
plots. Includes operation, application, 
and accuracy.—Douglas Aircraft Co., 
Inc, 3000 Ocean Park Blvd., Santa 
Monica, Calif. 


T-1035 Data Recorder. 4-page illus- 
trated bulletin describes “Codograph” 
for automatic graphical plotting from 
digital IBM card data. Covers opera- 
tion, accuracy, and applications.—Doug- 
las Aircraft Co., Inc., 3000 Ocean Park 
Blvd., Santa Monica, Calif. 


T-1086 Slotted-line Measurements. 
4-page Vol. 3, No. 1 issue of “hp Jour- 
nal” features article “Good Practice in 
Slotted Line Measurements.” Pictures 
typical setups and practical factors.— 
Hewlett-Packard Co., 395 Page Mill 
Rd., Palo Alto, Calif. 


T-1037 Distortion-measuring Equip- 
ment. 4-page Vol. 2, No. 12 issue of 
hp Journal” features illustrated article 
on measurement of harmonic distortion. 
Includes descriptions of maker’s “Model 
330” distortion meter, “Model 320B” 
distortion analyzer, and “Model 300A” 








T-1030 Volt-ammeter. 16-page Man- | 
ual No. 504 presents 11 case histories | 








Helicoid Gages 


is © 42 
| 


vaCuuM 


Ae W-VAE.-8.2 18. 506 


This Vacuum Gage is an example 
of the extra value at no extra cost 
in all Heticorp GAGEs. 





Note: 


1, Dial in inches of mercury vacuum, reading counter- 
clockwise, to denote negative pressure and prevent 
confusion with a 30 lb. pressure gage. 

2.Even if subjected to 30 lb. pressure, no harm will result 
because the Helicoid cam releases from the roller on the 
pressure side. Other vacuum gages are damaged by pressure. 

3, Subdivisions in graduated steps of 0.2 inches for ease 
in reading scale. 

4. Hairline Pointer adjuster to correct zero setting for 
changes in barometric pressure. 

5, Guaranteed accuracy to within 0.15”. 

6, The new square flush case. Another Helicoid “first.” 


HELICOID 


Only Helicoid Pressure Gages 
have the Helicoid Movement 






HELICOID GAGE DIVISION 
AMERICAN CHAIN & CABLE COMPANY, INC. 


Bridgeport 2, Connecticut 
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SLIDE-CONTACT RHEOSTATS 
AND RESISTORS 220 TO 1000 WATT 


REX RHEOSTAT CO. 


BALOWIN,L. |, N.Y 
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_ STATIONARY 
TACHOMETERS 


CENTRIFUGAL TYPE 


Indicating R.P.M., F.P.M., etc. 
Belt, Sprocket, or Flexible 
Shaft Drives 


Models available for practically 
every requirement. 
Immediate and intelligent, attention will 
be given to your inquiries on all industrial 
speed measurement problems. Drop us a 

line today. 


Amthor Testing Instrument Co., Inc. 


49a Van Sinderen Ave. Brooklyn, N. Y. 











NEW LITERATURE 


—_| 
Electronic Instruments Continued 





harmonic wave analyzer.—The Hew 
Packard Co., 395 Page Mill Road, Pai 
Alto, Calif. 1 


Electrical and Electronic 
Components 


T-1038 Electronic Component 
1100-page hard-cover bound 1952 gen. 
eral catalog describes over 75000 iten: 
with 7000 illustrations of major stan4 
ard-brand radio-electronics _ products 
Includes technical specifications, dimey 
sions and prices. Write on company 
letterhead to—Dept. CP, Milo Radio an 
Electronics Corp., 200 Greenwich ‘ 
New York 7, N. Y. 

T-1039 Electronic Components, 21) 
page 1952 Catalog 127 illustrates ay 
describes thousands of electronic com 
ponents and test instruments handle 
by distributor—Allied Radio Corp, 
833 W. Jackson Blvd., Chicago 7, Ill. 


T-1040 Electronic Components, 64 
page Catalog No. 155 illustrates an 
describes maker’s line of radio chem 
cals, electronic components, service aid 
and tools, alignment tools, and hard 
ware.—General Cement Mfg. Co., 91! 
Taylor Ave., Rockford, II]. 

T-1041 Electronic Components. 32 
page buyer’s guide lists large line 0 
electronic components and test instru- 
ments handled by distributor.—Concord 
Radio Corp., 901 W. Jackson Blvd, 
Chicago 7, Ill. 

T-1042 Deposited-carbon Resistors. 
4-page Bulletin PC1 illustrates and 
describes maker’s line of deposited] 
carbon resistors with either glass sleeve 
or humidity-impervious casings. In; 
cludes features, construction, and cod: 
ing.—Phaostron Co., 151 Pasadena Ave, 
South Pasadena, Calif. 

T-1043 Precision Resistors. 2-page 
Bulletin R describes “Series E” fixed 
noninductive wire-wound resistors. Cov: 
ers features, applications, and specifica: 
tions.—Hycor Co., Inc., 11423 Vanowel 
St., No. Hollywood, Calif. 


T-1044 Resistors and Rheostats. 2, 
page September 1951 issue of “Th 
Ohmite News” features illustrated arti: 
cle on application of maker’s rheostats} 
for creep-testing machine. Includes de 
scription of maker’s resistors and rheo- 
stats.—Ohmite Mfg. .Co., 4835 Flournoy 
St., Chicago 44, III. 

T-1045 Potentiometer-rheostats. / 
page Catalog ST-L covers complet 
line of “Series L-400” precision wire 
wound small potentiometers. Include 
application.—DeJur-Amsco Corp., It 
dustrial Div., 45-01 Northern Blvd, 
Long Island City 1, N. Y. 

T-1046 Electrolytic Capacitors. 16- 
page Vol. 16, No. 10 issue of “The C-) 
Capacitor” features article on construt. 
tion of grid-dip oscillator. Includes de 
scription of maker’s capacitors atl 
“Radio Trading Post.”—Cornell-Dubil: 
ier Electric Corp., Hamilton Blvd. 
South Plainfield, N. J. 

T-1047 Decade Inductors. Bulletin 
D describes “Series 700” decade-indue- 
tor units, including features and spet!: 
fications.—Hycor Co., Inc., 11423 Var 
owen St., No. Hollywood, Calif. 

T-1048 Toroid Coils. 2-page Bull 
tin C describes high-Q toroid coils i 





cluding 1 
cification 
owen St. 
T-1049 
trated C: 
large lin 
equipme! 
sealed, 1 
lation 11 
cations 4 
former 
Los Ang 
T-1050 
sitioners. 
Folder } 
microme’ 
core O 
cludes a 
—Autom 
Inc., 52( 
44, Penn 
T-1051 
page ill 
AN-“M” 
struction 
disassem 
—Canno 
P.O. Bo 
Angeles 
T-1052 
stitution 
classifice 
quiring 
tion cha: 
required 
over di 
Products 
T-105¢ 
bulletin 
ode-ray 
maximul 
Tube De 
ica, Har 
T-105- 
bulletin 
oscillato 
mechani 
acteristi 
poration 
T-105! 
contains 
cificatior 
of slides 
drawers, 
ware C 
Flushing 
T-105¢ 
letin 40 
slides fc 
cludes 
loads, < 
Equipme 
ware C 
Flushing 
T-105' 
page bu 
subminis 
Includes 
brush 1] 
Corp., 6 
ver City 
T-105! 
illustrat 
wave at 
features 





ing features, applications, and spe- 
7 na, —Hycor Co., Inc., 11423 Van- 
————§_ gwen St., No. Hollywood, Calif. 
ed 7T-1049 Transformers. 20-page illus- 
trated Catalog TR-51 describes maker’s 
Hewlett large line of transformers for electronic 
Pad, Pal equipment, including hermetically 
sealed, power, filter, vibrator, and iso- 
. jation transformers. Includes specifi- 
nic cations and applications.—Triad Trans- 
former Mfg. Co., 2254 Sepulveda Blvd., 
Los Angeles 64, Calif. 
onenty T-1050 Differential-transformer Po- 
952. gen sitioners. 4-page Engineering Data 
Folder No. 68 illustrates and describes 
T stand micrometer positioners for positioning 
roducts core of differential transformer. In- 


i 
| Panel INSTRUMENTS 


Precision built DeJUR 1'/2" instruments 
for applications where space must be con- 
served. DeJUR rugged construction. Both 
models in all ranges and sensitivities. Ex- 
ternal shunts and multipliers available for 
various ranges. Complete magnetic shield- 
ing and methods of lighting scales. Ap- 
proved source for Government Services. 


<< ACTUAL SIZE | 













» dimen; rar ’ ‘ficati Ke be 
cludes applications and specifications. a 

ompanyg Automatic Temperature Control Co., MILLIAMPERES “0 

neg ine, 5200 Pulaski Ave., Philadelphia 

ia 44, Penna. 


T-1051 Connectors and Plugs. 32- 
Ma. aif page illustrated handbook “Using the 
tes an AN-“M” Connector” gives detailed in- 
rs Comf structions for installation, inspection, 
andl disassembly and reassembly operations. 
Corp —Cannon Electric Advertising Dept., 
7, I. P.O. Box 75, Lincoln Heights Sta., Los | [Aluminum Case 
ts. 64 Angeles 31, Calif. 
e anf = -7-1052 “Tubes. 40-page “Tube Sub- 
on stitution Manual” includes general tube 
dassifications, circuit modifications re- 
quiring additional resistors, substitu- 
tion charts, adaptor circuits commonly 
required, and frequently-needed change- 
ts. 32] over diagrams.—Sylvania Electric 








Also available * 21/2" * 312" ¢ 4" panel meters 
in all standard ranges. JAN-1-6 and A. S$. A. 
Dept. N-12 REQUEST CATALOG N-12 











line off Products, inc., Empori Pennz : 
s, .. Emporium, Penna. 
ea T-1053 Oscilloscope Tube. 2-page i " AM S % O wf i R 2) ‘e) R AT | ‘e) N 
“Bivd,| bulletin describes “12SP7” 12-in. cath- | 45-01 NORTHERN BOULEVARD, L. I. C. 1, N. Y 
"| ode-ray tube. Covers operational data, / Ee criicac. or scens‘nucionecis ome couibacnh 1b Gack dae 


© CAMERAS @ PROJECTORS © ENLARGERS @© EXPOSURE METERS 


: maximum ratings and circuit values.— 
‘istors.’ “Tube Dept., Radio Corporation of Amer- 
s and} ica, Harrison, N. J. 

T-1054 Oscillator Triode. 2-page 
| bulletin describes “6026” subminiature 
d cod. oscillator triode. Includes electrical, 
mechanical, operating data and char- 
acteristics—Tube Dept., Radio Cor- 
poration of America, Harrison, N. J. 
gs T-1055 Racks and Slides. Catalog 
contains engineering drawings and spe- 















“the ‘bible’ of 


flow measurement” 


“PRINCIPLES AND 


Oona. : 
p cification sheets for maker’s large line 
— of slides and racks for consoles, chassis, PRACTICE OF FLOW 


METER ENGINEERING" 
by L. K. Spink | 


drawers, ete.—Grant Pulley & Hard- 
ware Co., 31-85 Whitestone Pkwy., 
ts. 24 Flushing, N. Y. 

The T-1056 Chassis Slides. 4-page Bul- 
arti letin 40/GR illustrates and describes 
asta slides for consoles, chassis, racks. In- 
2s de cludes design features, dimensions, 
rheo- loads, and applications.—Electronic 
Irnoj}' Equipment Div., Grant Pulley & Hard- 
ware Co., 31-85 Whitestone Pkwy., 
» 4f Flushing, N. Y. 
plete T-1057 Subminiature Sliprings. 2- 
wire} page bulletin illustrates and describes 





New, greatly enlarged seventh 
edition of the book which, for T WITH THE : 
over twenty years, has been cerohead pick . up 

used throughout the civilized x 
world as the standard compre- Aienibisinl tadashi : 





ludes ae x San wed j : and supersonic speed measurements. It 

I gy Meee poe ne gg hensive text on flow measure- faces ‘the airstream ideally sampling 
i : e otal an static pressures insmi 

Iv} brush holders.—Electro Development ment. Contains much new through the swivelhead with less than 

Corp., 6014 W. Washington Blvd., Cul- alctiinaaties “sini Uiiiieanbinaiaiet a ahs dames a ee 

. . ' . _ . 

16 ver City, Calif. erer © and instructiona Has small size, high natural frequency 


i and potentiometric angle output 0 to § 
material. 418 pages. volts DC. Also available without pitot 
static tube. 


CD .,2-1058 Filters. 2-page Bulletin F 
ae illustrates and describes standardized 
3 i wave and band-pass filters, including 
hi features, specifications—Hycor Co., 
Wed. Ine, 11423 Vanowen St., No. Holly- 
Hve.¥ wood, Calif. 

T-1059 Subminiature Rotary Switch. 
etn} 2-page bulletin illustrates and describes 
du-f new subminiature line of rotary switch- 
ef §~—es.—Electro Development Corp., 6014 
Cone tehington Blvd., Culver City, 
alif. 


ik §='T-1060_Solderless Terminal. 78- 











$7.00 postpaid 






For details on this and other instruments 
write: G. M. GIANNINI & CO., INC. 
PASADENA 1. CALIFORNIA 


Send check, money order, or purchase 
requisition to 


THE FOXBORO COMPANY 
Foxboro, Massachusetts, U.S.A. 
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Pneumatic 
Weight 
Transmitters 





FOR LINEAR CONVERSION OF WEIGHT INTO 
POUNDS PER SQUARE INCH AIR PRESSURE 


A complete line of weight transmitters in single and multiple dia- 
phragm construction with load capacities up to 23,000 pounds per 
diaphragm. Pneumatic tare balance for any portion of the total load 
on all models. All moving parts are enclosed totally. Complete weigh- 
ing systems designed to your requirements. 


WRITE FOR CATALOG 


JOHN R. MONSELL 


Manufacturing Engineer 
Pitman, N. J. 











High Precision Optica, Compo- 
NENTS Any Size For 
Astronomical and Physical 
Research 
. 

Parabolic, Spherical, Ellipsoidal 
and Plane Mirrors 
6 
Piane Parallel PLates 
x 
SCHLIEREN SYSTEMS 
e 
Interferometer PLATES 
a 
LENSEs and Prisms of Glass 
e 
Natural or Synthetic CrysTaLs 
e 
Complete Optical and Mechanical 
INSTRUMENTS 
e 
Made to Specifications 
Me 
High Vacuum Coating 
e 


John Unertl Optical Co. 


3551-3555 East Street 
Pittsburgh 14, Penna. 














GENERAL 
MANAGER 


$20,000 + 


Highly successful owner of 
moderate sized manufacturing 
business wishes to engage man- 
agement executive qualified to 
take over all phases of the 
business. Products, scientific 
instruments, embrace proces- 
ses in plastics, glass, machin- 
ing, and design and construc- 
tion of electro-chemical equip- 
ment. Candidates to merit con- 
sideration must show experi- 
ence in several of processes 
and at top policy level. B.S. 
in Chem. Eng. or Chem. degree 
a must. Age 35-40. Midwest lo- 
cation. Opportunity of a life- 
time for the right man. Our 
client handles moving expenses 
and our fee. Write, wire or 
phone in strictest confidence. 
No references contacted with- 
out permission. 


B. T. BADGLEY 


EMPLOYMENT AGENCY, INC. 


WAbash 2-4800 
220 So. State St. 
Chicago 4, Ill. 
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NEW LITERATURE 


Electrical & Electronic Components 
ontinue: 





page Technical Data catalog presents 
case studies showing time and labo 
saved by solderless terminals. Teg 
curves show performance versus alti. 
tude, vibration, etc.—Aircraft-Marine 
Products, Ine., 2100 Paxton St., Harris. 
burg, Penna. 


T-1061 Lead-thru Terminals. 2-page 
illustrated bulletin describes “Series 
1300” Tronex-solder-seal lead-thru ter. 
minals. Covers ranges, specifications, 
instructions for use.—Industrial Diy, 
T. C. Wheaton Co., Millville, N. J. 


T-1062 Relays. 4-page illustrated 
Bulletin MTR-24 describes “Series 80” 
line of midget telephone-type relays, 
Includes data on covers, characteristics, 
and specifications.—Signal Engineering 
& Mfg. Co., 154 W. 14th St., New York, 
N. Y. 


T-1063 Load Cells. 4-page Engi- 
neering Data Folders illustrate and 
describe maker’s load cells which use 
“Ateotran” differential transformers, 
No. 62 covers torsion-bar load cell; 
No. 65, cantilever-beam load cell. In- 
clude features and dimensions.—Auto- 
matic Temperature Control Co., Inc., 
5200 Pulaski Ave., Philadelphia 44, 
Penna. 


T-1064 Mercury Batteries. 10-page 
booklet describes and illustrates mer- 
cury-type RM cells and batteries with 
long shelf life and high-temperature 
operation. Covers advantages, construc. 
tion, temperature ranges, and chemical 
principle—P. R. Mallory & Co., Ine, 
North Tarrytown, N. Y. 


T-1065 Power Supplies. 2-page il- 
lustrated bulletin describes general- 
purpose laboratory power supplies. Cov- 
ers features and specifications.—Lamb- 
da Electronics Corp., Corona, N, Y. 


T-1066 Power Supplies. 4-page illus- 
trated bulletin describes line of elec- 
tronically regulated power supplies. 
Covers features and characteristics.— 
Lambda _ Electronics Corp., Corona, 
Ni 2 


T-1067 Motor-generators. 8-page 
Bulletin 440 describes and _ illustrates 
400-cycle motor-generators. Includes 
operation and application data. Covers 
voltage regulation, waveshape, and spe- 
cifications—Bogue Electric Mfg. (Co, 
Paterson 3, N. J. 


T-1068 Transducer. 8-page Bulletin 
812 illustrates and describes new trans- 
ducer which uses wire vibrating in 4 
magnetic field as primary element for 
measuring process variables.—Rahm 
Instruments, Inc., 12 W. Broadway, 
New York 7, N. Y. 


T-1069 Fractional-hp. Motors. 4 
page Vol. 31, No. 6 issue of “The Bo- 
dine Motorgram” features articles on 
fractional-hp. motor application. In 
cludes feature on characteristics of 
worm gears.—Bodine Electric Co., 2250 
W. Ohio St., Chicago 12, IIl. 


T-1070 Miniature Delay Lines. 2 
page Technical Bulletin DDL-51-8 illus- 
trates and describes maker’s miniature 
distributed-constant delay lines; covers 
applications, features, and table of 
characteristics—PCA Electronics Ine, 
6368 DeLongpre Ave., Hollywood 28, 
Calif. 
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Mechanical Components 


7-1071 O-rings. Technical Data 
Sheet 102 describes maker’s silicone- 
mbber O-rings, specially molded to 
allow for shrinkage; gives specifications 
for rubber and dimensions of rings.— 
frederick S. Bacon Labs., 192 Pleasant 
St, Watertown 72, Mass. 

T-1072 Bonded-rubber Parts. 8-page 
illustrated brochure describes manufac- 
ture and application of bonded-rubber 
yibration-control mountings, couplings, 
gals, diaphragms, and friction drives. 
—_Lord Mfg. Co., 1635 W. 12th St., Erie, 
Penna. 

T-1073 Springs. 8-page October 
1951 issue of “The Mainspring” fea- 
tures article on spring tolerances.—As- 
sociated Spring Corp., Bristol, Conn. 

T-1074 Springs. 8-page Bulletin NS 
500 “66 Hints to Simplify Design and 
Reduce Spring Costs” groups specific 
hints for purchasing, finishes, gages, 
ete. Includes table of spring materials 
and applications—The Newcomb 
Spring Corp., 3902 Seventh Ave., Brook- 
lyn 82, N. Y. 

T-1075 Ball-bearing Snap Rings. 4- 
page Catalog 11R presents specifica- 
tions on line of precision standard snap 
rings for ball bearings, external series. 
—Precision Spring Corp., 15400 Wood- 
row Wilson, Detroit 3, Mich. 

T-1076 Self-tapping Screws. 48-page 
Catalog Form 600 “Parker-Kalon En- 
gineering Standards” includes com- 
plete specifications on maker’s large 
line of self-tapping screws, including 
proper selection and use.—Parker-Ka- 
lon Corp., 200 Varick St., New York 14. 


T-1077 Corrosion-resistant Gasket- 
ing. 6-page brochure illustrates and 
describes maker’s “Chrome Lock” cor- 
rosion-resistant self-adhesive gasket- 
ing of felt impregnated with resins 
and chromates.—Products Research 
— San Fernando Rd., Glendale, 
alif. 


Inspection and Testing 


T-1078 Ultrasonic Reflectoscope. 4- 
page Bulletin 50-105 illustrates and 
describes ultrasonic reflectoscope for 
nondestructive testing of materials. In- 
cludes specifications and applications.— 
Sperry Products, Inc., Danbury, Conn. 








/ \ 
A supply of these cards 

for the asking 
Is your copy of Instruments routed 
to several people? 
Does your Company Librarian for- 
bid mutilating tech mags? 
Or do you yourself wish to pre- 
serve your own copies intact? 
Just drop us a postal card asking 
for Inquiry Cards and we'll 
send you twelve! Do it NOW. 


( 








T-1079 Electronic Gage. 4-page il- 
lustrated Bulletin 101 describes “Indi- 
AC” indicator gage consisting of induc- 
tion-type gage head, stand, and ampli- 
fier. Covers advantages, applications, 
operation, specifications—Graham-Min- 
tel Instrument Co., 735 Carnegie Ave., 
Cleveland 15, Ohio. 


T-1080 Magnetic Inspection. 4-page 
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on 


INSTRUMENTATION 
ENGINEERS 


for Design & Consulting Work 
in Wilmington, Delaware 


TECHNICIANS 


. for Installation, Repair and Calibration work 
the Savannah River Project, located in South 


Carolina. 


For Information 
Please Write 


E. I. du Pont de Nemours & Co., Inc. 


Personnel Section, Engineering Dept. 


WILMINGTON, DELAWARE 











PNEUMATIC 
CONTROLLER GRADUATE ENGINEER 
TECHNICIAN WITH 


Instrumentman with experience in 
various types and makes of pneu- 
matic controllers of temperature, 
pressure, flow, etc, used in chemical 
processing. 


24 paid vacation days per year 


liberal sick 


8 paid holidays per year 
retirement program 
travel expenses paid 
merit increase program 


Write: 
Personnel Department 

University of California 

Los Alamos Scientific Laboratory 

P. O. Box 1668, Los Alamos, New Mexico 


15 years instrument and control ex- 
perience in wide variety research 
and industrial problems looking for 
opening with unlimited future. Of- 
fers thorough technical background 
plus proven sakes experience. No 
drifter but stalled for moment. 
Interested primarily in sales oppor- 
tunity. Box 204, Instruments 
Publishing Co., 921 Ridge Ave., 
Pittsburgh 12, Pa. 


leave policy 

















Here is your LITERATURE and INFORMATION order card 





Instruments, 921 Ridge Ave., Pittsburgh, Pa. 


Please have the following catalogs, etc., reviewed in this issue sent to me. 


Numbers 











I desire further information on devices described in the ‘‘New Instruments” Dep’t: 





Numbers 








I also desire further information concerning the following products advertised in 


this issue (Write page number and name of company) 





C0 Check if you wish a Group Subscription Plan sent to you. 





Name 
Company 


Position 





(December 1951) 








Co.’s Address 


(OR) Home Address 






























A design for every 
application 


Accurate to 0.2% of scale 
or better 


Minimum hysteresis 
and creep 


Revolving dial zero 
adjustment 


“In place" bleeding 
of air 


Special designs for 
use with mercury 








: 











HEISE GAUGES 


STANDARD OF THE WORLD 


for measurements 
of pressure 


of extreme accuracy 


For the unusual pressure gauge appli- 
cation — where extreme accuracy and 
stability under continuous-use or other 
exacting conditions are essential — 
Heise Gauges can be specified with 
confidence. 


Manufactured on special order only 
in ranges from 0-15 to 0-10,000 psi. 
Sizes: 814”, 12” and 16”. Prices: 
$151.60 to $211.20. Write for catalog. 


Heise Bourdon Tube Company, Inc. 
Newtown, Connecticut 





ENGINEERS 
MECHANICAL AND ELECTRICAL 


Field Service, Design, and Estimat- 
ing in the field of pneumatically 
and electrically operated controls. 


Write to or see: 


Mr. R. C. Cibella 
Hagan Corporation 
323 Fourth Avenue 
Pittsburgh 22, Pa. 





INSTRUMENT DEVELOPMENT 
ENGINEER POSITION OPEN. 
QUALIFICATIONS AS FOL- 
LOWS: 

1. Thorough knowledge of pres- 
sure actuated mechanical in- 
struments and allied devices. 

2. At least two years design ex- 
=— on pneumatic control- 

ers, 


MANNING, MAXWELL & MOORE, INC. 
250 East Main Street 
Stratford, Connecticut 























FIRST CLASS 
PERMIT No. 1441 


(See. 34.9 PLL. & R.) 
ITTSBURGH, PA. 











BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 





4c-POSTAGE WILL BE PAID BY— . 


INSTRUMENTS PUBLISHING CO. 
921 Ridge Avenue 
Pittsburgh 12, Pa. 


NEW LITERATURE 


Inspection & Testing Continued 


bulletin describes portable vibro-mag. 
netic inspection device for detailing 
surface flows in ferro-magnetic mate. 
rials. Covers operating principle an 
applications. Describes probe and ¢oj] 
for inspecting various shapes.—Sono. 
flux Corp., 2101 Commerce Bldg., Hous. 
ton 2, Texas. 

T-1081 Hardness Testers. 16-page 
booklet describes and illustrates hard. 
ness testing machines for Rockwelj 
testing. Includes construction, features, 
accessories, and hardness conversion 
tables.—Service Diamond Tool Co., 2505 
Burdette, Ferndale, Mich. 

T-1082 Electronic Inspection and 
Segregation. 10-page illustrated bulle. 
tin describes equipment for high-speed 
inspecting and segregating parts, bush- 
ings, rings, bearings, springs; also 
electronically-controlled hoppering sys- 
tems.—Arlin Products, Inc., 13541 Auv- 
burn Ave., Detroit 23, Mich. 


Motor Control 


T-1083 Motor Controls. 4-page Vol. 
1, No. 5 issue of “Furnas News” pre- 
sents article on applications of start- 
stop motor controls, reversing switches, 
and new 10-hp. starter.—Furnas Elec- 
tric Co., Batavia, Ill. 

T-1084 Heavy-duty D-c. Control. 
12-page Bulletin 206 presents new line 
of heavy-duty d-c. control equipment 
for mill use, including contactors, tim- 
ers, switches, and relays.—Industrial 
Controller Div., Square D Co., 4041 N. 
Richards St., Milwaukee 12, Wis. 





Soldering and Brazing 


T-1085 Soldering Irons. 4-page il- 
lustrated Form No. 105 describes hatch- 
et, screw-tip, and plug-tip electric sol- 
dering irons. Covers characteristics, 
ranges, prices. Encloses 2-page Form 
205 on additional screw- and plug-tip 
irons.—Hexacon Electric Co., Roselle 
Park, Nod. 

T-1086 Soldering Guide. 24-page il- 
lustrated booklet titled “Soldering 
Tips” gives rules to follow in soldering 
and care of soldering tools. Price 10¢c.— 
Weller Electric Corp., Easton, Penna. 

T-1087 Silver Brazing. 52-page 
pocket-size illustrated manual “A Com- 
plete Guide to Successful Silver Braz- 
ing” describes the brazing process, al- 
loys and fluxes, joint design, methods, 
cleaning and inspection. Includes selec- 
tion, conversion, and thermal expan- 
sion charts.—Silver Div., The American 
Platinum Works, 231 New Jersey R. R. 
Ave., Newark 5, N. J. 


Packaging 


T-1088 Metal-parts Packaging. 20- 
page booklet describes use of ‘“Nox- 
Rust Vapor Wrapper’ for preventing 
corrosion of wrapped metal parts. 
Shows typical applications. Includes 
data on use and life of wrapper.—Nox- 
Rust Chemical Corp., 2429 S. Halsted 
St., Chicago 8, Il. 

T-1089 Impact Recorder. 4-page bul- 
letin illustrates and describes shock 
and impact “ride” recorders for trac- 
ing damage incurred in shipment or 
packing of equipment. Covers features, 
svecifications—The Impact-O-Graph 
Corp., 1900 Euclid Ave., Cleveland 15. 
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Order 


Satan ae : 
CR 


ACCURATE 
CHARTS 


for your Brown Instruments 






HONEYWELL SUPPLIES MAN 





... through your Honeywell Supplies Man 


Wise buyers benefit from the 
provisions of the HSM Plan for all 
instrument accessories. 


In the case of charts, the benefit is two- 
fold. (1) A continuous supply of charts 
means greater recording accuracy ... 
eliminates the opportunity for damage 
and shrinkage from humidity changes dur- 
ing long storage of large stocks. (2) 
Planned and scheduled purchasing, under 
a blanket agreement, adds convenience 
and saves money. Both are available to 
you through your local Honeywell 


Supplies Man... gone are the days of 
confused specifying and hopeful wait- 
ing for delivery. 


Call in your Honeywell Supplies Man for 
a discussion of your chart needs and all 
your instrument accessories . . . he is as 
near as your phone. 


MINNEAPOLIS- HONEYWELL REGULATOR 
Co., Industrial Division, 4482 Wayne 
Ave., Philadelphia 44, Pa. Offices in more 
than 80 principal cities of the United 
States, Canada and throughout the world. 


Honeywell 
“Brow Qusttiunecdts- 
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Wanted 
ENGINEERS and SCIENTISTS 


Unusual opportunities for outstanding and 
experienced men. 

These top positions involve preliminary and production 
design in advanced military aircraft and special weapons, in- 
cluding guided missiles. 





Immediate positions include: 
Electronic project engineers 
Electronic instrumentation engineers 
Radar engineers 
Flight test engineers 
Stress engineers 
Aero- and thermodynamicists 
Servo-mechanists 
Power plant installation designers 
Structural designers 
Electro-mechanical designers 
Electrical installation designers 


‘Excellent location in Southern California. Gener- 
ous allowance for travel expenses. 

Write today for complete information on these 
essential, long-term positions. Please include resume 
of your experience & training. Address inquiry to 
Director of Engineering, 


NORTHROP AIRCRAFT, Inc. 
1017 E. Broadway 
Hawthorne (Los Angeles County) Cal. 














ELECTRICAL, . 


ELECTRONIC ENGINEER 
or 


PHYSICIST 


For Flight Research Department 
Instrumentation work involving 
design and test of data 
measuring circuits and 
servo systems. 


Interested persons should write 
including information on 
education and experience. 
All replies will be kept 
in strict confidence. 


EMPLOYMENT MANAGER 
CORNELL AERONAUTICAL LABORATORY, 
INC. 


4455 Genesee Street Buffalo 21, N. Y. 
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Can we Win 
‘Push-button” Peace ° 


AN WE have our cake, butter, and guns too? 
Shooting war or cold war, we know that 
we'll have to keep on producing billions of dol- 
lars worth of defense goods annually. Can we do 
it, and at the same time check inflation by mak- 
ing enough to fill civilian demands? 

One thing is certain . . . when we do reach our 
goal, ‘‘push-button”’ control will have played a 
very important part. United States industry has 
increased production about 20% every ten years 
since 1850 largely as a result of the increasing 
use of tools and instruments. Today there are 
more people employed in making instruments 
and tools alone than there were in all of manu- 
facturing a century ago. Take the case of one 
cycling and natural gasoline plant. Twenty years 
ago it would have needed twenty men on a 
shift, with about 75 instruments. Today it op- 
erates with only ten men on a shift, using over 
300 instruments. 

There is hardly an industrial process—batch or 
continuous—that can’t be run better and more 
economically with modern instrumentation. You 
can duplicate your best results time after time, 
reducing rejects and waste of precious raw 
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materials, and making more efficient use of in- 
creasingly scarce skilled manpower. 

What's more, you can get a permanent record of 
every phase of a process, isolating departmental 
processing and heating costs for more accurate 
cost accounting and detecting faulty operation 
of equipment. 

If you aren't familiar with Taylor’s new develop- 
ments in automatic control, now is the time to 
look into them. Taylor’s new TRANSET* Sys- 
tem makes possible much closer control than 
anyone would have dreamed possible a short 
time ago . . . and new Taylor Instruments are 
now bringing amazingly high efficiency to al- 
most every industry. Use Taylor Controls on all 
of your processes . . . the results will speak 
for themselves. Taylor Instrument Companies, 


Rochester, N. Y., and Toronto, Canada. 
*Trade-Mark 


v 7 ¥ 


Instruments for indicating, recording and 
controlling temperature, pressure, 
humidity, flow, liquid level, 
load, speed and density. 


MEAN ACCURACY FIRST 
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SOLAR 


Eppley Pyrheliometers are used for 
solar radiation measurements at nine- 
ty-eight weather stations in the conti- 
nental United States, Canada, Alaska, 
Greenland, Iceland, Caribbean Sea, 
and the Pacific Ocean. Sixty-two of 
these stations are under the direction 
of the United States Weather Bureau. 
The Eppley Pyrheliometer was adopt- 
ed as standard equipment by the 


Bulletin No. 


THE EPPLEY LABORATORY, 


NEWPORT — 


RHODE 


RADIATION 


Weather Bureau after considerable 
experimentation. It was found to be 
the best instrument so far tested by 
the Bureau. 


Used in conjunction with a suitable re- 
corder, the Eppley Pyrheliometer will 
provide an accurate and reliable rec- 
ord of total solar and sky radiation 
on a horizontal surface. 


2 On Request 
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VOLTAGE 3 


/REGULATED‘S 


POWER: 
| SUPPLIES: 


For Industrial and of 
Research Use 


10. LBSESS 
fode 5 a90 Fetes Two COMPLETELY OK 
NDEPENDENT REGULATED POWER ‘SUPPLIES. =~ 

re as EACH SUPPLY: © 
<7 _ 200-500 volts, 200 Ma. — 


S 
1% for both. tine one Joad variations. o——S 
s millivolts. » 
AG FOR. EACH SUPPLY: CP 
63 volts, 6 Amp., ct, & 


wpplies may be connected for series, 
jel, or bucking Sos 


MODEL 815 

B SUPPLY: 

0-600 volts, 200 Ma. 
REGULATION: 

%% for both line and 
load variations. 
RIPPLE: 5 millivolts. 


C SUPPLY: 

0-150 volts, 5 Ma. 
REGULATION: 

10 millivolts for line 
105-125 volts. 

%2% for load at 150 volts. 


RIPPLE: 5 millivolts. 
FILAMENT SUPPLY: 6.3 volts AC, 10 Amp., CT 


MODEL 315 
B SUPPLY: 0-300 volts, 150 Ma. 
REGULATION: 12% for both line 
and load variations. 
RIPPLE: 5 millivolts. 
C SUPPLY: 0-150 volts, 5 Ma. 
REGULATION: 10 millivolts for 
line 105-125 volts. 
%2% for load at 150 volts. 
RIPPLE: 5. millivolts. 
FILAMENT SUPPLY: 6.3 volts AC, 
5 Amp., CT. 
Available with Rack Mounting 


MODEL 500-R 


OUTPUT DC: 0-500 volts, 300 Ma. 


REGULATION: 12% for both line 
and load variations. 


RIPPLE: 10 millivolts. 
OUTPUT AC: 6.3 volts, 10 Amp., CT. 
Model 615 is the Model 500-R plus C supply 


MODEL 245 
OUTPUT DC: 200-500 volts, 200 Ma. 


REGULATION: 12% for both line 
and load variations. 


RIPPLE VOLTAGE: 5 millivolts. 
OUTPUT AC: 6.3 volts, 6 Amp., CT. 
Available with Rack Mounting 
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FLUSHING, N. 
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FOR SPECIFICATIONS ON OUR COMPLETE LINE OF POWER SUPPLIES-WRITE DEPT. Y 
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BALDWIN SR-4° DEVICES are solving 


all these problems ... How About Yours? 








Mounting an SR-4 Load Cell in a crane hook 
permits continuing checks of platform scales 
to be made with minimum time and effort. 
Instead of shifting check-weights about the 
plant, any suitable bulky crane cargo can 
be utilized, by reading its weight on the 
electronic portable indicator, then compar- 
ing it with the weight registered by the 


WEIGHT CALIBRATION OF LARGE PLATFORM SCALES 


Other applications include the use of the 
SR-4 Crane Hook Mounted Unit for batch 
weighing ... for a limit alarm to avoid 
crane overloading ... and for the weighing 
of truck or rail shipments. 

Baldwin SR-4 Load Cells have no moving 
parts, and are simple, rugged and durable, 
Accuracy is maintained over long periods 

















\ a 


- MULTI-TANK WEIGHING AND BATCH CONTROL OF LIQUIDS en 


Baldwin SR-4 Load Cells bring new sim- 
plicity, sensitivity and reliability to measur- 
ing and batching liquids by weight. Cells 
may be located under any existing frame- 
work or supports, require small headroom, 
and record with no appreciable movement 
of the sensing element. As units are com- 
pletely sealed, cleaning is simplified, and 





REMOTE PRESSURE MEASUREMENT IN OIL AND CHEMICAL PLANTS 


Baldwin SR-4 Pressure Cells provide an 
accurate, economical means of measur- 
ing, controlling or monitoring fluids and 
gases. Cells may be placed at any desired 
location, and through electrical connec- 
tions will “report-ir”’ continuously to a 
remote central point. Another important 
application is in research, as the cells 
provide an unusually accurate means of 
measuring ultra-high pressures, surges, 


Your own ingenuity will probably suggest many places where 


Baldwin SR-4 Load Cells 






and types available. 


platform scales. 


cutting your manufacturing or processing costs. One of our 
representatives will be glad to give you full details on sizes 


of active use. 


any interference with accuracy because of 
corrosion or deposits is eliminated. 

The indicating, recording or control 
instrument may be located at any convenient 
point, and used to report the weight of 
material in any number of tanks or hoppers. 
Savings in pitting and through the elimina- 
tion of multiple parts bring cuts in cost. 





TRACK SCALE FOR “DORMANT” AND “MOTION” CAR WEIGHING 


Savings in first cost, a decrease in pit 
depth, reduced maintenance, and con- 
tinuing accuracy are all among the ad- 
vantages already recorded for track scales 
using SR-4 devices. Total vertical motion 
required for full load weighing is a 
matter of thousandths of an inch, per- 
mitting more rugged construction and 


lessening the effects of shocks during use. 

These advantages take on added 
importance in the “motion” weighing 
scales used in car humping, where the 
absence of swing and “bounce” in the 
weigh bridge, plus almost instantaneous 
damping in the indicator, permits faster, 
more accurate readings. 


and explosion waves. Hysteresis and : \e as 
inertia effects are virtually abolished. 

Tube material can be varied to meet a 
wide variety of pressure and corrosion 
conditions. Standard capacities are 200; 
500; 1,000; 2,000; 5,000; 10,000; 20,000 
and 50,000 psi. 

A low-range series, with standard ca- 
pacities of 10; 20; 50 and 100 psi, is 
also available. 





BALDWIN-LIMA-HAMILTON CORPORATION 
Eddystone Division ° Philadelphia 42, Pa. 
Offices: CLEVELAND, CHICAGO, HOUSTON, LOS ANGELES, 
NEW YORK, NORFOLK, SAN FRANCISCO, WASHINGTON. 
IN CANADA: PEACOCK BROS., LTD., MONTREAL, QUEBEC 


and Pressure Cells can be used, 


ALDWIN - LIMA -HAMILTON 


TESTING HEADQUARTERS 
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INSTRUMENTATION AND 


The satisfactory functioning of a system of instru- 
mentation and automatic control requires that the char- 
acteristics of each unit of equipment shall be correct 
for its particular service and that these characteristics 
shall be coordinated with those of all other related 
units. 

The coordinated equipment developed by Hagan 
engineers includes pressure measuring and control 
devices for any range from a few thousandths of an 
inch water column to 5,000 psig; force measuring de- 
vices which will respond to the weight of a dime — 
or measure the total thrust of a jet bomber; panel type 
relay units which provide for modification of loadings 
and for remote manual control; double acting power 
units in sizes which provide precision control of tiny 
valves or of heavy slide dampers. 

With such a variety of equipment, Hagan engineers 
can design the system which best meets the require- 
ments of each individual application. 

Certain types of installations, for example, are best 
served by mechanical metering units, with feeler lines 
connected direct to a self-contained recorder. The 
Hagan Ring Balance Flow Meter is designed particu- 
larly for this type of service. 

Standard assemblies are made to measure flow dif- 
ferentials from 1 inch up to 420 inches WC, at static 
pressures as high as 15,000 psig. 

These units may indicate, record and integrate one 
or two rates of flow. Addition, subtraction and com- 
pensation for temperature and pressure conditions may 
be included. Integration is maintained with high accu- 
facy, even at the lowest flow rates. 

Other types of installations may require that meas- 


IN CANADA—Toronto, Ont. 
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uring elements be located near the primary device, 
sending pneumatic signals to recorders, as well as to 
control circuits. For this service, the Ring Balance 
Transmitter may be used at static pressures up to 
15,000 psig and measuring maximum differentials as 
high as 420 inches WC. 

Other types of units for translating pressure differ- 
entials into pneumatic signals are designed to serve as 
line type liquid meters or as differential measuring 
units in various ranges to a maximum pressure differ- 
ential of 100 psi at static pressures up to 1,500 psig. 

In all except the very simplest control systems, there 
is specific need for control mechanisms which can com- 
bine control signals. Some involve addition or subtrac- 
tion of signals, while others involve multiplication, 
division, or even more complicated functions. The 
Hagan Ratio Totalizer is designed for almost universal 
application for accurately combining input control 
pressures and spring forces to produce a single pneu- 
matic output control signal. 

The Hagan THRUSIORQ, for translating mechanical 
forces into pneumatic signals for instrument or control 
circuits, fulfills the exacting requirements of aeronau- 
tical and similar testing laboratories. 

Other Hagan Automatic Control units are designed 
for measurement and control of pressure, draft, tem- 
perature, engine or turbine speed, fuel-air ratio, dam- 
per or valve positioning, and the many other functions 
which may enter into the final solution of a particular 
problem. 

A letter or a telephone call to the nearest office will 
enlist at once the coordinated facilities of our engineers 
in solving your problem. 


HAGAN CORPORATION 


Hagan Building, Pittsburgh 30, Pa. 


Baton Rouge, La. © Birmingham, Ala. ¢ Boston, Mass. ¢ Buffalo, N.Y. ¢ Charlotte,N.C. © Chicago, Ill. 
Cincinnati, O. ¢ Cleveland, O. ¢ Denver, Colo. © Detroit, Mich. ¢ Huntington, W. Va. ¢ Kansas City, Mo. 
Los Angeles, Calif. * New York, N. Y. © Philadelphia, Pa. ¢ Portland, Ore. ¢ St. Louis, Mo. ¢ St. Paul, Minn. 
San Francisco, Calif. © Schenectady, N. Y. © Seattle, Wash. « Toledo, O. ¢ Warren, Pa. © Washington, D. C. 
Montreal, P. Q. « 


Vancouver, B. C. 


Please mention THE 1952 INSTRUMENTS INDEX when writing. For addresses, see pages 157-179 3 





















Let 


BURGESS 


Solve Your 
Battery 
Problems! 





Complete Engineering 
Facilities at Your 
P Disposal 








Burgess engineers have devoted 
more than 30 years to special bat- 
tery development and manufac- 
ture. Now, you can profit by it! 
The complete Burgess facility ... 
engineering .. . design. . . produc- 
tion .. . is available to provide you 
with the exact dry battery for your 
particular application! 





Enter Your Requirements with Us! 


If you are in the design stage and 
need a special battery to meet your 
requirements, mail the coupon be- 
low for a FREE check-sheet to enter 
your battery specifications with 
Burgess engineers. They will then 
send you complete information on 
your special battery. 


Hundreds of 
Battery Types Already Available 


You may find the exact battery for 
your special requirements among the 
hundreds of types already developed 
by Burgess engineers. Standard 
and special types are handled by 
Burgess distributors everywhere, 
thus simplifying replacement bat- 
tery problems for users of your 
equipment. 


MAIL COUPON TODAY! 





















Burgess Battery Company 
Dept. [1-10, Freeport, Ill. 


Please send, without cost or obligation, a Burgess check- 
sheet for entering our dry battery specifications. 
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WITH THESE Brak INSTRUMENTS 





BL-932 D-C AMPLIFIER 


Designed for use with 
the rash Magnetic 
Direct Inking Oscillo- 
graph, and used to make 
recordings of many types 
of phenomena heretofore 
measured only with the 
aid of complicated inter- 
mediate equipment. 
Studies of such static or 
dynamic conditions as 
strains, displacements, 
pressures, light intensi- 
ties, temperatures, d-c 
and a-c voltages or cur- 
rents, and many others, 
are simplified by the use 
of the Brush Direct Ink- 
ing Oscillograph with the 
BL-932 Amplifier. Volt- 
age gain is sufficient to 
giveone chart mm deflec- 
tion per millivolt input. 
Novel design features 
teduce the effects of 
ower line fluctuation. 
ro signal drift amounts z : 
to not more than one chart mm per hour. Frequency response is essentially 
uniform from d-c to 100 cycles per second. The control panel at the front 
of the amplifier contains a factor-of-10 attenuator, gain control, calibrating 
meter, and controls for determining input voltages. A balancing potentiom- 
eter is provided for electrically biasing the og om pen to any posi- 
tion on the chart. A rack mounted version of the Amplifier also is avail- 
able as Model BL-962. 





The Brush Development Company offers 
you the services of its modern, expertly 
staffed laboratory for electronics, acoustics, 
and electro-mechanical instrumentation 
engineering. Your inquiries are invited. 


BRUSH INSTRUMENTS 


BL-103 Surface Analyzer 

BL-121 Faxfilm Surface Comparator 

BL-201 Singie Channel Direct Inking Oscillograph 

BL-202 Double Channel Direct Inking Oscillograph 

BL-206 Six Channnel Magnetic Oscillograph 

BL-221 Single Channel Combination Magneti 
Oscillograph 

BL-222 Double Channel Combination Magneti 
Oscillograph 


Oscillograph 
BL-932 D-C Amplifier 


DP-1 
diaphragm 








BL-309 Displacement Amplifier 
BL-310 Strain Gauge Amplifier 
BL-312 Universal Bridge Switch 


Please mention THE 1952 INSTRUMENTS INDEX when writing. For addresses, see pages 157-179 


BL-314A Textile Uniformity Analyzer 
BL-320 Universal Strain Analyzer 
BL-905 AC Amplifier for use with Magnetic 


BL-928 Dual Channel, Low Gain DC Amplifier 


BL-933 Chart Takeup Drive, for use with BL-201, 
BL-202, BL-221, BL-222 

BL-502 Transient Recorder 

BL-301 Vibration Pickup, inertia type 

Vibration Pickup, displacement type 

DP-1H Heartbeat Pickup, similar to DP-1, with flat 


COMBINATION MAGNETIC OSCILLOGRAPH 


The Model BL-221 Single Channel Magnetic Combination Oscillograph is 
similar to the Model BL-201 unit, except that circuit changes have been 
made to permit use of either a standard inking pen or an electric stylus. 
Magnetic penmotor Model BL-943 is used on the BL-221 Oscillograph and 
includes the proper connections for use of the electric stylus. A Power 
Supply, Model BL-944, furnishes voltage for the electric stylus operation. 
A switch on the front panel of the Power Supply permits the operator to 
increase the stylus voltage when recording high frequency phenomena. The 
main switch opens circuit to Power Supply to eliminate the possibility of 
receiving electric shock when handling stylus. Instruments are supplied 
with a standard pen and inkwell as well as the electric stylus. Oscillographs 
are available in single, double or six channel models with either inking pens 
or a combination of inking pen and electric stylus. 






MODEL BL-103 
SURFACE ANALYZER 





For exploration and instantaneous charting of surface finishes—metals, glass, 
plastics, paper, plated and painted surfaces from less than 1 to 5000 micro- 
inches. Complete with PA-2 Pickup Arm, Drive Head, Amplifier, Magnetic 
Oscillograph, Surface Plate, Carrying Cases, Glass Calibration Standard, 
2 V-Blocks, 6 rolls Chart Paper, one 2 oz. bottle Red Ink, connecting 
cords and operating instructions. Brush RMS METER: “average reading” 
type calibrated in terms of the “RMS” of an equivalent sine wave. It 
provides a constant visual check of “RMS” surface roughness in cases 
where “hill and dale’ chart profiles are not needed. Large illuminated dial 
is set at an easy reading angle. ‘‘RMS’’ Meter may be purchased separately 
or with the Surface Analyzer. Additional qualitative information concern- 
ing surfaces may be obtained through the Brush Faxfilm® process. 


BL-942 D-C Amplifier, rack mounting 

BL-809 Regulated Frequency Power Supply. Many 
accessories, such as time markers and slow 
speed drive kits for oscillographs. 


ACOUSTIC AND TEST INSTRUMENTS* 


BL-2301 Sound Level Recorder 
BL-1011 Beat Frequency Oscillator 
BL-4703 Frequency Response Tracer 
BL-2002 Heterodyne Voltmeter 
BL-1502 Deviation Test Bridge 
BL-1507 Deviation Test Bridge 


*Mfd. by Briiel and Kjaer, Copenhagen, D 





THE Bruch DEVELOPMENT COMPANY 


DEPT. BB-14, 3405 PERKINS AVENUE « CLEVELAND 14, OHIO, U.S.A, 


Canadian Representatives: 


A.C. Wickman (Canada) Limited, P.O. Box 9, Station N, Toronto 14, Ontario 
. . e e 
cl in wuling with a 


BRUSH RECORDING ANALYZER 


STRAIN ANALYZERS © SURFACE ANALYZERS © CONTOUR ANALYZERS © UNIVERSAL ANALYZERS © UNIFORMITY ANALYZERS 

















for better 
AUTOMATIC CONTROL 

better check 
GENERAL CONTROLS 


K-21 Magnetic 
Single Seated Valve 


K-15 A Magnetic 
Piloted Piston Valve 





G-2 
Hydramotor Valve 


B-55G Governor 
Type Valve 


L.59T Vapor Tension 
Temperature Control 





V-110 Electromagnetic 
Manual Reset Valve 


V-25 Gos Fuel 
Governor 


RS-107 Relay 








K-10 Magnetic 
Lever Valve 





e@ “All-Gas” Control Systems 
e Aircraft Controls, Electric 
e@ Automatic Safety 
Shut-Off Valves 
@ Motor Operated Valves 
@ Magnetic Gas Valves 
@ Solenoid Valves 
@ Thermostatic Controls 
& Control Systems 
© Governor-Type Valves 


© Hi-Low-Off Valves 


GENERAL RJ CONTROLS 


or Orrle Prey Pi of 


4 
Manufor fare ys of 
/ 


or aircraft... 


Whether for product or process ... in heating 
. +. refrigeration ... industrial processing... 
wherever control is a vital fac- 
tor in performance, General Controls will give 
you better automatic control for less money. 
General Controls Design Specialists will 
welcome inquiries from Design Engineers. 
Send for Catalog 53 G...0n your company 
letterhead, please! 


@ Diaphragm Valves 

e@ Limit Controls 

@ Electric Time Switches 

@ Refrigeration Valves 

@ Gas Regulators 

@ Low Water Controls 

@ Strainers, Relays 

@ Transformers, Switches 

@ Portable Equipment 
Controls 

®@ Machine Tool Controls 


) 
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SENSITIVE RELAYS—a line cf sensitive 
relays including the Model 705 
which provides positive control at 
levels as low as 12 microampere. 
Non-chattering magnetic contacts 
handle up to 10 watts at 120 volts. 





Model 697 VOLT-OHM-MILLIAMMETER 
One of a line of pocket-size meters, 
Model 697 combines a selection of 
a-c and d-c voltage, d-c current, and 
resistance ranges. Ideal for mainte- 
nance testing and many inspection 
requirements. 








Model 686 ELECTRONIC TUBE ANALYZER 
tests tubes under exact operating 
potentials. Accurately determines 
true mutual conductance of all 
tubes, in accordance with manufac- 
turers’ rated operating conditions, or 
under desired operating conditions. 








PANEL and SWITCHBOARD INSTRU- 
MENTS—a complete line of instru- 
ments in all types, sizes and ranges 
required for switchboard and panel 
needs... including d-c, a-c power 
frequencies and radio frequency, 
rectifier types and D.B. meters. 


Model 901 PORTABLE TEST INSTRU- 
MENTS available in d-c, Model 901 
—and a-c, Model 904, single and 
multiple ranges of wide coverage. 
Excellent scale readability and 
shielding. Accuracy within 14 of 
1%. 









Mode! 622 ULTRA-SENSITIVE INSTRU- 
MENTS— portable d-c and a-c thermo 
instruments for precision measure- 
ment of potentials and minute cur- 
rents in electronics cr laboratory 
research. 









Model 1411 INDUCTRONIC D-C AMPLI- 
FIER—stable amplifier provides high 
degree of resolution even at frac- 
tional loads. Reaches steady full 
scale deflection in fraction of a sec- 
ond. Interchangeable plug-in range 
standards for either microamperes 
cr millivolts. 
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COMBUSTIBLE GASES 


DETECTION 


MEASUREMENT 


CONTROL 


of Industrial Atmospheric Hazards 


Specify Dependable 


M°S°A INSTRUMENTS 










M.S.A. Combustible Gas Alarm 


This widely-used instrument 
assures safe, continuous sam- 
— of atmospheres for com- 

ustible gases and vapors. Its 
explosion-proof construction 
permits installation in hazard- 
ous areas. Visual and audible 
warning when concentrations 
_ exceed predetermined percen- 
: - of lower explosive limit. 
The Alarm may be wall 
_ mounted, if desired, and can be 








M.S.A. Explosimeter 


Accurate, one-hand operation 
for detecting and measuring 
flammable gas hazards and for 
locating gas leaks. Designed 
for day-in, day-out use. Com- 


M.S.A. Lira 


This infra-red gas and liquid 
analyzer is ideal for measuring 
atmosphere contamination and 
for process control. It is ex- 
tremely accurate, with rapid re- 
sponse to changing concentra- 














| focia No. DT-6. 


CTW) 





M.S.A. Carbon Monoxide Tester 


Employing the most advanced colorie 
metric method of carbon monoxide 
detection, this accurate instrument 
will indicate CO in air from 0.001 to 
0.10 percent by volume. Simple to 
use; requires no special training. 
Accurate in the presence of water and 
gasoline vapors. Bulletin No. BY-1. 


_ arranged for multi-point sam- 
_ pling with one instrument. Bul- 


No. DN-7. 


pact, light weight, sturdy, easy 
to use. Meter is calibrated for 
easy reading. Ask for Bulletin 


tions. Designed for permanent 
installation and continuous re- 
cording. Bulletin No. DZ-4. 








M.S.A. Carbon Monoxide Alarm - 


Whenever carbon monoxide reaches 
a predetermined concentration, this 
precision instrument gives a prompt, 
loud warning and visible indication. 
Designed for 24 hour service, the 
unit is enclosed in a weather-proof 
case. Bulletin No. DR-2. 


M.S.A. Hydrogen Sulfide Detector 


Quick detection and accurate meas- 
urement of low but dangerous con- 
centrations of hydrogen sulfide in air 
and process gases. Detects amounts 
ranging from 0.0025 to 0.04 percent 
by volume. Supersensitive models 
available for 0 to 50 p.p.m. Bulletin 
No. DY-3. 








HARMFUL DUSTS 











M.S.A. Midget Impinger 


A compact, easy to 
operate intrument for 
| obtaining accurate 
samples of particulate 
matter. Samples at the 
rate of 1/10 cubic feet 
per minute. Portable, 
self-contained, this 
unit is ideal for dust 
control and survey 
work. Bulletin No. 
CT-6. 








M.S.A. Dust-Vue Microprojector 


Permits rapid, easy counting of 
dust particles in collected samples, 
and particle size determination. 
Magnifies to 1000 times in size on 
ruled translucent screen—relieves 
eye-strain and permits greater 
accuracy. Bulletin No. CT-7. 


MINE SAFETY APPLIANCES COMPANY 


Braddock, Thomas and Meade Sts., Pittsburgh 8, Pa. 
At Your Service: 48 BRANCH OFFICES in the UNITED STATES 
MINE SAFETY APPLIANCES CO. OF CANADA LIMITED 


Toronto, Montreal, Calgary, Winnipeg, V 





» New Gi 9 N. S. 


Representatives in Principal Cities in Mexico, Central and South America 


CABLE ADDRESS: “MINSAF” PITTSBURGH 





M.S.A. Electrostatic Sampler 


High efficiency in atmospheric 
sampling for all types of particu- 
lates including dust and fumes 
from molten metal and smoke. 
Features a portable head for sam- 
pling at various levels. Conven- 
ient to carry. Bulletin No. CT-9. 
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to the type 
D: Di 
R: Rev 
DRT: 
H: Ha 
M: Ha 
F; Fin 
PG: P. 
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BLACK, SIVALLS & BRYSON, INC. 
“Climax” Controls Division 


Diaphragm Operating 


5 S&B "Climax" diaphragm control valves 




























Medium Connection Heavy Duty 
i ith i Ribbed Reinforced 
TyPE 86 DIAPHRAGM CONTROL VALVE is used with instruments to control 5. 4.5 <cing Cose see — cee 

fow, temperature, pressure, and liquid level . . . to handle air, gas, vapor, Permis Fiaogotite of a . 

e . . : . e e iaphragm-Spring 
seam or liquid . . . in all types of systems. It is designed with high lift Combinctions tiveiinltadatil 
characterized inner valves to obtain wide rangeability and constant propor- Cloth Inserted 
° ° : Diaphragm 
tional flow increase as valve opening increases with travel. 

Upper Stem 
SPECIFICATIONS Spring Guide Plates pone 
Roller Guided 


Body size: Double port, I/,” to 16”. Single port, 42” to 4”. 
Body style: Screwed globe or flanged globe. 


Pressure range: 125 to 5000 Ibs. within body size limits. 


Multiple Sprin 
Double Stem Connector To 


Split Construction Maintains 


-ombustity 1 ° Positive Stem Alignment & Thrust Bearing 
Indicate Temperature: Up to 800° F. Easy Assembly ea 

Diaphragm pressure: 3 to 15 Ibs., standard. tat, hadansiead 
, In Material: Body—high tensile cast iron, electric cast steel, or special S"05¢ Cortridge Lubricator 


e P Adjustable Travel Scale Plate 
Aethane i alloys. Trim—bronze or 18-8 stainless steel or special alloys. Steet: leolating Volve 
for Lubricator 
(Furnished Standard on 
Steel Bodied Valves) 


When specific applications are desired, add the following letter or letters Sassen deal 


to the type number of the valve: 
Reversible Top & Bottom 
Threaded in Seat Stem Guided Inner Valve 
Ring Construction 
(Removable) 


R: Reverse acting valve (normally closed) 


= D: Direct acting valve (normally closed) 
DRT: Reverse topworks 


Reversible 
H: Handwheel on diaphragm case (limits travel away from valve body) eee 
M: Handwheel on lower body plate (limits travel into valve body) 

F: Finned cooling section 


PG: Purge gland section 


High Flow Capacity 
Design 


When ordering, please specify: type, size, style, material, port design, 





inner valve design, diaphragm range, special appliances, maximum pressure, 
inlet pressure range, outlet pressure range, normal operating inlet-outlet 
pressure, and the volume, gravity, and temperature of the flowing medium 
through body. 


Bottom Plate 
Contains Lower 
Inner Valve Guide 






soreil specifications 

































































itrogen 
Detector Body Body Pressure Diaphragm Material Special 
Type Size Style Range Temperature Pressure Body Trim Arrangements 
amplair ( 
ee ‘ -D, R. -RM, 
ora 125 Ibs — a - = mg 
= le ast Iron, ronze or -RF, - ’ 
i x RP ~ rs > ata BE ah a Up to 800° F. | 3 Ibs. to 15 Ibs. or Electric 18-8 Stainless -DH, -DRT, 
lobe 4 ody Standard Cast Steel, Steel or -RH, -DRTF, 
Size Limits or Special Special Alloys -DFH, -DPG, 
— Alloys -RFH, -RPG, 
-DM, -DRTPG 
Screwed Globe, Regular 18-8 é 
ais] 15 SP 1”, 1%” | Screwed Angle, 3000 Ibs. @ 100° F. Forged Steel, Stainless “DRT 
and 2” and Flanged 6000 Ibs. @ 100° F. or Electric Steel; Special “DF 
ast Court Angle Cast Steel — on -DRTF 
* equest 
Micros 
Stainless 
en 1515 | 14”, %”, %” | Screwed Globe oF. Forged Steel, Steel; Special 
%” and 1” or Angle 3000 Ibs. @ 100° F — pv de 
y Request 
ist 
Cells : 
High Tensile 
125 to 600 Ibs. Cas hab Stainless 
iger Cog 1286 1” to 8” by Aa of Pressure Drop | Up to 800° F. and Cast Steel seas and 
A > ronze or 
Limited or Special Special All 
Alloys eS zh 
Screwed and : 
Flanged Globe, 125 to - fe mong Bronze or 
73 | DP %” to 16” | Can be loaded 5000 Ibs. Upto 8000 F,| Maximum . Electri 18-8 Stainless 
SP %"” to 4” pen Syed Within Body . 50 Ibs. Cast Steel nile Steel or 
PB +e Sizes Special Alloys Special Alloys 
For further information on BS&B "Climax" Diaphragm Control Valves, write for Catalog Section 105. 
5 ) 
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BLACK, SIVALLS & BRYSON, INC. 


BS&B "Climax" displacement liquid level controllers 


The Climax Type 888 Controller is recommended for all types of liquid level 
control applications involving exacting and wide range control. It utilizes torsion tube 
assembly for transmitting level changes . . . eliminates objectionable packing glands 
and pressure type bearings. It is designed for control of levels from minimum variations 
of 1%” up to “wide range” variation of 120 inches. It operates on liquid specific 
gravities ranging from .05 to 2.0 with standard displacement elements. 


FEATURES 


Torque tube is adjustable and easily replaced. Torque tube housing is removable 
and reversible in the field. Two torque tubes can be used on a single unit. 


Cone point and connector are rugged, friction-free, and easily replaced. Includes 
a new single point cone suspension pivot. 





Long displacement arm and long heavy torque tube combine to provide long life 
and greater accuracy of control. Displacement element is of heavy wall steel tube with 
dished caps welded into ends for long life and high pressures. 


TYPE 888 





Front view with horizontal 
flanged equalizing connec. 


Element cage has been reduced in size but heavier walls and smaller flanges ta 
ions. 


greatly increase the ‘safety factor of the controller. 


APPLICATIONS ; 


1. For “inter-face” or ‘“duo-gravity” level control of two non-miscible liquids 


f diff t ifi ities. 
ee ee TYPES 887 and 889 Controllers are inter- 


2. For specific gravity control or indication where liquid densities may be nal mounted and recommended where corrosive 


maintained within range of the controller. conditions preclude the use of external piping, 
3. For indication of liquid level positions where handling corrosive liquids, or Construction details are same as Type 888 ex. 
at remote points on vessels not easily visible for observation of sight glasses. cept that no cage is included and provisions 
A505 a f : are made for positioning the displacement ele- 

4. To indicate full range level position when used with Type 1400 pilot. ment at the required level in the vessel. 


5. To reset “trate of flow” controllers, 


6. Fer safety claem or chusell. For further information on BS&B ‘Climax” 
: ; ; : : Displacement Liquid Level Controllers, write 
7. For dual pilots. Two torque tubes with appropriate pilots and switches can for Catalog Section 103. 


be used with a single controller. 


8. For “on-off” valve operation. 


BS&B "Climax" continuous drainers 


Climax Continuous Drainers are designed for duo-phase or duo-gravity draining of water, 
condensate or oils. When inverted, they can be used as vent traps. 


The bodies are constructed of semi-stzel or cast steel. Float is of stainless or nickel- 
plated steel. Other metals or alloys available upon request. The float movement is trans- 
planted to the inner valve by means of the toggle attached to the float rod toggle. BS&B 
also manufactures internal float and drainer assemblies. 


The head plate valve and float assembly of some types can be furnished alone for use 
on vessels or tanks equipped with an 8-inch nozzle to match the head drilling. 


TYPES 90 DUO-PHASE and 91 DUO-GRAVITY. Equalizing connections: 1” or 114”. Outlet: TYPES 90-91 
¥%,". Float: 73/4,” diameter*. Orifice: 1/16” to 34”. Working pressure: Cast iron, 1504 @ 
350° F. Cast steel, 500% @ 450° F. Especially adaptable for use as steam traps. 


TYPES 140 DUO-PHASE and 141 DUO-GRAVITY. Equalizing connections: 114” or 2”. Out- 
let: 1”. Float: 734” diameter*. Orifice: 1/16” to 74”. Working pressure: Cast iron, 250# 
@ 460° F. and 400% @ 100° F. Cast steel, 300% @ 800° F. and 600# @ 100° F. 


TYPES 440 DUO-PHASE and 441 DUO-GRAVITY. Equalizing connections: 112” or 2”. Out- 
let: 1”. Float: 734” diameter*. Orifice: 1/16” to 7%”. Max. working pressure: Up to 1500# 
@ 100° F. if the required drainer orifice is not so large that differential pressure against 
the closed valve cannot be overbalanced by float buoyancy. 


TYPE 146-D. Valve body size: 1” to 2” screwed globe, and 11” and 2” flanged globe. 
Float: 73/,”. Equalizing connections: 142” or 2” NPT. Maximum working pressure: 1000# 
@ 100° F. or rating of valve body. Utilizes drainer body and float construction of Type 140 
with a complete valve body connected to the float arm through a swivel coupling for handling 
larger volumes of flow. 





* Floats 91, 141, and 441 are weighted to sink in liquid of gravities higher than 40° 
API (.825 Sp. Gr.) and float on water. 


For further information on BS&B “Climax” Drainers or Vent Traps, write for Catalog - a 
Section 101. TYPE 146-D 
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' Controls Division 


pS&B "Climax" self-operated regulators 


TYPE 96 D/R SIMPLEX PRESSURE BALANCE DIAPHRAGM REGULATOR 


The Type 96 Regulator is recommended for 
exacting temperature control applications. It is 
used with temperature controllers where a de- 
sign permitting reset of position of inner valve 
with minimum friction or hysteresis is required 
to give sensitivity control in the highest degree. 
It is also used with pressure controllers for 
reducing or back pressure service. 


CONSTRUCTION 


Standard construction includes high tensile 


top and bottom guided metal seat inner valves. 
Heat treated stainless or composition inner valves 
may be furnished on special order. Bodies 
and trim are fully reversible, making it possible 
to convert a direct to a reverse acting regulator 
and vice versa without additional parts. 

Sizes: 14,” to 2” screwed globe. 1” to 10” 
flanged globe (ASA). 

Maximum inlet pressure: 300#. 

Controlled pressures: 4” water to 25#. 





cast iron or cast steel body, bronze or 18-8 Maximum temperature: 150° F. or 450° F. with 






















































rizontal § stainless steel trim, quick opening double port, _ fins. 
connec: 
TYPE 77 REDUCING REGULATOR 
The Type 77 Regulator is designed for super- 
sensitive pressure control. It is recommended | — 
; for engine fuel pressure control, Channel Black = ~—) 
inter- |}, acal ‘ ® 
aa urner prosare own ro » and other pressure con OUNCES Ke ) / 
niping, trol services requiring the highest degree of UPSTREAM ], PRESSURE UME i ag 
B8 ex. | sensitivity. It is pilot loaded, pressure balanced, =< Leta FEED ae 
-_ and diaphragm actuated. CSMMECTIN = 
it ele- oa 
Standard construction is same as Type 96 D/R. 
Sizes: 14,” to 2” screwed globe. 1” to 10” SIFT 
imax” | flanged globe (ASA). SPUN PELE RELATOR 
write | Maximum inlet pressure: 100#. a Coa et 
LOW PRESSURE CONSTANT 
Controlled pressures: 2 to 25#. LOADING REGULATOR BLEED 
Maximum temperature: 150° F, Type 77 — Installation Diagram 
u ° " 
BS&B "Climax" relay regulators 
TYPE 227 DELAYED ACTION RELAY, FIXED RATIO 
Type 227 Relays are designed primarily for use with diaphragm COADING 
control valves when they are required to operate in series: i. e. 
through “split range.” By use of one or more Type 227 relays with 
a Type 217 relay, control valves with a standard range (3 to 15 
<yALvee oAuve 


TYPICAL INSTALLATION OF 
TYPE 217 & 227 RELAYS 
FOR OPERATION OF SPLIT 
RANGE CONTROL VALVES 


lbs.) can be fully travelled with primary control pressure changes 
as low as twe er three pounds. A typical installation of this relay 
applied to split range valves is shown at the right. 





Through its various diaphragm assemblies, The Type 227 Relay 
offers a selection of ratios—1:1, 1:2, 2:1, 1:3, 
3:1, 1:4, 4:1— to meet demands of control 
Pressures beyond the range of usual instrument 


TYPE 228 REVERSE ACTION RELAY 


Type 228 Relay is used for delivering maxi- 
mum pressure output at minimum pressure input 
from pilot or other controlling source—or vice 
versa—without modification of any kind in 
either pilot or valve hookup. 

If reversal of valve closure in relation to 
pilot action is required from time to time, in- 
stallation of this relay in a bypass line will 
provide a simple, fast, and inexpensive method 
of accomplishing the change. 

Standard construction includes, case, top, and 
non-wearing parts of bronze. Ratio plates, inner 
valve and seats are of stainless steel. Diaphragms 
are of nylon-inserted neoprene. 

Connections: 144” NPT. Range: 2 to 30#. 


pressures. 


Standard construction: body and diaphragm 
casing: cast bronze. Inner valve assembly: stain- 
less steel. Diaphragms: Oil-resistant Neoprene. 
“ — Incorporated in the relay is a spring of sufficient 
power to delay opening of the output port until 
a certain fixed loading pressure has been reached. 
This fixed spring loading is permanently absorbed 
and only loading pressures above the pressure 
absorbed by the spring will affect the relayed 
ratios. 


All pipe connections are 1,” NPT. 





Maximum supply pressure is 200#. 
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“Climax” Controls Division 


BS&B "Climax" pressure controllers 
DIAGRAM ILLUSTRATING FLOW THROUGH CONTROLLER 
TYPE 1400 PRESSURE CONTROLLER (Non-recording) handles both posi- Egsiior soon CONTROLLED PRESSURE 






















: x ‘ TUBE ASSEMBLY WHERE INCREA 
tive an negative pressures—from high vacuum to 10,000#. Bourdon CONTROLLED PRESSURE DECREASES POSITION OF BOURDON TUBE SNe 


p 4 : iia PRESSURE TO MOTOR VALVE DIAPHRAGM NCREASING CONTROLLED PRESSUR 
tube operated, Type 1400 is suited for operations requiring highest . PRESSURE TP MOTOR VALVE DIAPHES 


sensitivity or where throttling ranges are necessary to dampen sensitivity. 
Type 1400 overcomes cyclic or hunting action where conditions make 





“lined-out” pressure control difficult. 





This controller is also suitable for vacuum relief control, vacuum 
control, fluid pressure control, boiler steam pressure control, off-and-on 
control, and snap-action where the two limits may each be set at any 
desired pressure up to 25% of Bourdon tube rating. 

Range: Vacuum to 10,000# working pressure. 

Throttling Range: Adjustable 0-200 per cent. THROTTLING RANGE ADJUSTMENT -= 

Available Bourdon Tube Ratings in Lbs.: 30, 60, 100, 300, 500, 
750, 1000, 1500, 2000, 3000, 5000 and 10,000. 

For further information on BS&B “Climax” Pressure Controllers, 


i i CONTROLLER POWER UNIT. WITH 
write for Catalog Section 110. DNTROLLER COMER ANAT NTH 
































SHOWS CONNEC TION OF PRESSURE CHANNELS 
TO INDICATING PRESSURE GAUGES 











Nels “u eis TYPE 216 PILOT SUPPLY 
BS&B “Climax” auxiliary regulators cuuaane Gaxanaa 


TYPE 245 SUPPLY MEDIUM REDUCING REGULATOR 


The Type 245 Regulator features an integral 
strainer and a relief valve in the diaphragm. Dual 
loading springs give sensitive control at both high 
and low settings within the specified control range. 
The regulator is standard equipment on all BS&B 
Pressure Pilots, Level Control Pilots, and Time Cycle 
Controls unless otherwise specified. 


MATERIALS 


Body and cap: Cast aluminum. 





Inner valve assembly: Stainless steel. 
Diaphragm backup plate: Stainless steel. 
Diaphragm: Neoprene. 


TYPE 216 REGULATOR is designed without 
the strainer-drip chamber and has a large 
diaphragm area for sensitive control pressures. 
It is extensively used on diaphragm actuated 
pressure loaded regulators as the loading 


Springs: Cadmium-plated steel. 


SPECIFICATIONS regulator or ''pilot'’, and may be used in any 
service requiring accurate control within 
Size '/,". ranges specified. 
Maximum Inlet Pressure: 300#. 
Reduced Pressure Range: 2 to 50#. SPECIFICATIONS 
(Special springs available for higher reduced Size: 4". 


pressure ranges.) 
Volume Sediment Chamber: 6.3 cubic inches 


Maximum Inlet Pressure: 300#. 
Reduced Pressure Range: 2 to 30#. 





For further information on BS&B "Climax" Auxiliary Regulators, write for Catalog Section 107 


BLACK, SIVALLS & BRYSON, INC. 


15 N. Cincinnati St., Tulsa, Oklahoma 
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Constant Millivolt Characteristics 


over a wide range of ambient temperatures 
are assured by a high manganin to copper 
ratio plus a series negative temperature 
coefficient resistor. Automatic cold end 


POINTS tayo ampeinccel 
with 


PRECISION Low Conect Resistance 


The selector switch is of heavy duty construction 
designed for a low and constant value of contact 
resistance . . . of prime importance when high accuracy 
is required. Multi-peint switch is housed in 

separate compartment in the case which 

also contains a high grade mercury in 

glass thermometer. 



















Direct Reading Overlapping Contacts MAP Yar] JCM tims es ity 


Just turn the switch to the desired When switching trom one clveult to 
Pyrometer 


LY tirevit and read the temperature another, the new circuit is made before 


OR directly—no bal 6 ti the old is broken . . . the meter circuit 


P 
or conversion charts. Large 6” scale is never opened during switching, thus 
face is easily and quickly read. eliminating the possibility of d 
Knife edge pointer and mirror eliminate due to excessive and wild pointer swing. 
parallax errors. Single or double 
scale ranges available. Illinois Testing 
laboratories, Inc., Rm. 518, 
420 N. La Salle St., Chicago 10, Illinois 








i 
i 


= 2 eel 


© ciesiten portability with pre- 
cision laboratory performance, Alnor Portable Multi-Circuit 
Pyrometers make possible accurate temperature measure- 
ment at a multiplicity of points in rapid succession. Type 
1200 Pyrometer is particularly valuable in reading tem- 
perature rise of various portions of an electrically operated 
Fthout device or repetitive tests on a production run of closely 
large controlled units. 
















Type 1200 precision-built, self-con- 
tained, portable that gives instant, 





gs of Pp 
at a number of points in rapid suc- 





me Featuring modern design and rugged construction through- 

uated: raft ; a cession. Available with 8 or 17 cir- 

adieg out, Alnor Pyrometers have precision-built double air gap cuits. Scale ranges from 0-300° to 

° ° ° ° 0-3000° F. and their centigrade 

in any movements of exceptionally high internal resistance .. . equivalents. 

— famous Alnico magnets . . . the finest in sapphire bearings Type 1000 Portable Resistance Ther- 

Pp * mometer with 8 circuit switch for 

and hardened steel pivots. Ask your Alnor representative low temperature service. Available 
for complete details and prices on these accurate and reli- 1 100° Feand +400", A span as 
able instruments. small as 50° F. can be supplied, 

304. ILLINOIS TESTING LABORATORIES, INC. lilincis Testing Laboratories, Inc. 


Room 518, 420 N. LaSalle St., Chicago 10, Ill. 


( Send Bulletin. (] Have an Alnor representative call. 





NMA. occ cccccccccccccccccccccccccccccccccccceccees eeee 
Company.......... eccccce eo ccccccccccccecccceeccece coe 
Address... cccccccccccccccccccccccccccscccccccccscccccs oe 
Clty. weccccccccccccccccccccccccces Zone State....... ee 
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Cerliiry. INDUSTRIAL 


FOR VIBRATION, STRESS, TEMPERATURE 





FEATURES: 

Size: 20” long, 12%” wide, 87” 
high. 

Weight: 51 pounds. 

— of Recording Channels: 6 to 


Detachable daylight loading maga- 
zine accommodating a roll of 
paper or film 8” x 200’. 

Friction roller type paper drive by 


governor controlled electric motor 
with separate motor for takeup 
drive. 


Paper speeds continuously and in- 
stantly variable without changing 
gears or sprockets. 

Separate optical system for viewing 
before or during recording. 


Glow tube timing system photograph- 


MODEL 
408 
OSCILLOGRAPH 


The Century Model 408 recording 
oscillograph was designed expressly 
for airborne and mobile operation, 
As with all Century products, this 
oscillograph incorporates the utmost 
in design and workmanship, along 
with improved features, yet it remains 
simple in its operation and mainten- 
ance. 


ing .01 second and .1 second lines. 
.01 second lines instantly removable 
by toggle switch for slower speeds. 
Data numbering at beginning of 
record. 
Footage indicator showing amount of 
paper remaining in magazine. 
Automatic record length control. 
Trace identification. 
Remote control unit. 





OSCILLOGRAPH 


The Century Model 409 oscillograph 
has been designed for recording data 
where space and weight requirements 
are limited. This oscillograph has 
been tested to record faithfully while 
subjected to accelerations up to 20 
G's. 





Paper speeds instantly variable !/," 
to 6" and 2" to 12" per second. 
Detachable daylight loading maga- 
zine with a capacity of 354" x 50’ 


FEATURES: 

Size: 5” x 5” x 11”. 
Weight: 11 pounds. 
Cast Aluminum case. 


or 354" x 100' paper. 2 to 
12 individual channels. 
Trace identification. 

Trace viewing. 
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RECORDING EQUIPMENT 


STRAIN ANALYSIS, and other Applications 
MODEL 406 OSCILLOGRAPH 


The Century Model 406 oscillograph is one of the finest laboratory 
instruments available. This unit will accommodate up to 48 individual 
channels and still incorporates all of the preferred features. 


FEATURES: Magazine capacity of 8" x 200' roll of 


Size: 12!/2" x 13'/2" x 22". paper or film. 
Weight: 90 pounds. Separate optical system for trace view- 


Continuously variable speed control si and tecsuch sh 
without gear change. Automatic record numbering at 


Temperature compensated fork con- beginning of record. 
trolled timing system using a glow Paper footage indicator. 


tube. Automatic record length control. 
Separate paper takeup magazine allow- Remote control unit. 

ing any length of recording up to Available for 24 volt d.c. or 115 volt 

200 ft. without jamming. a.c. operation. 


MODEL 508 LINEAR- 
INTEGRATING AMPLIFIER 


With Power Supply, Model 408 Oscillograph and Remote Control 








FEATURES: 
Frequency response flat + 5% from 3 
cps to 3,000 cps or + 2% from 5 
cps to 2,000 cps. 
Frequency response linear + 5% from Individual output metering. 


5 cps to 2,000 cps or + 2% from 7 
cps to 2,000 cps. Overload indicator. 


GALVANOMETERS 


All Century oscillographs are equipped with Century Model 210 galvanometer 
elements. These elements are available over a wide range of frequencies and 
sensitivities and in most instances are easily adaptable to other makes of oscillographs. 
Each element is electrically isolated. 


FEATURES: Hermetically sealed. 


Small, tubular type construction with rotating Horizontal and vertical optical adjustment readily 
pole pieces flush with case. This allows correct accomplished. 








flux angle for any horizontal position and Plug-in ting, el ts may be replaced or 
eliminates stressing the suspension for hori- interchanged with minimum effort. 
zontal adjustment. Negligible zero drift as a function of temperature. 


GEOPHYSICAL CORPORATION 


TULSA, OKLAHOMA EXPORT OFFICE: 


149 Broadway, New York 


1505 Race Street 
Philadelphia, Pa. 





Please mention THE 1952 INSTRUMENTS INDEX when writing. For addresses, see pages 157-179 15 











i 
“ on OE as 


« INSTRUMENTATION 
w= Measuring 
~w Indicating 
wp Recording 
ws Controlling 


DYNA-MYKE Model 129—A high speed dynamic microm- 
eter capable of indicating displacements as small as 
1 micro-inch at frequencies as high as 1000 cps. The 
system indicates, controls and records, using either 
differential transformer or strain gages. 


DYNA-METER Model 144— When used with the DYNA- 
MYKE, indicates by neon lights the peak amplitude 
of transients as fast as 1 Millisecond. Indication may 
be instantaneous or a memory feature may be used 
to maintain reading. Built-in power relays provide 


on-or-off control to any plus or minus limits established 
by DYNA-MYKE. 


UNI-BRIDGE Model 128—Universal DC power supply and 
bridge control system. Contains micro-ammeter, 


balancing and calibrating circuits, output jack and 
chopper. 


CALI-POWER AC Model 132—A precision source of cali- 
brated AC voltage. Provides 10 watts of power in full 
scales, ranges of 1 millivolt to 100 volts. 


CALI-POWER DC Model 145—A precision source of calibrated 
DC voltage. Provides 10 watts of power in full scales, 
ranges of 10 millivolts to 100 volts. Like Model 132, 
AC, used for driving and calibrating amplifiers, volt- 
meters, resistance bridges, transducers, penmotors, 
galvanometers, etc. 


CALI-BRIDGE Model 134—Combines CALI-POWER DC with 
the UNI-BRIDGE. A more versatile instrument for signal 
calibration, as well as for bridge control purposes. 


THE USE OF THESE INSTRUMENTS can reduce manpower 
and eliminate causes of scrap at the source. Examples: 
measuring and indicating press vibration, micro-inch 
surface finish; indicating and controlling hydraulic or 
pneumatic pressure; measuring structural or metallic 
creep; gaging and controlling thickness of metals, 
plastics and fabrics. 
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LINEAR VARIABLE DIFFERENTIAL TRANS 
FORMERS for minute displacements. En 
ployed as the sensing element in the 
DYNA-MYKE, which is designed for use 
with commercially available pickups, ac- 
celerometers, transducers, etc. Fig. 1. 


STRAIN GAGES for use with the UNI 
BRIDGE, CALI-BRIDGE, and DYNA-MYKE 
self-contained instruments for all types « 
gaging and recording. Fig. 2. 


ACCELEROMETERS for all ranges and natur 
frequencies, in miniature. Weight less tha 
Ya ounce. Indicating, recording and cor 
trolling by DYNA-MYKE and DYNA-METER 


SURFACE FINISH GAGE HEADS, Standard an 
Custom Built, employing differential trans 
formers as sensing element. Measuring 
indicating, recording and controlling by 
DYNA-MYKE and DYNA-METER. Fig. 4. 


VIBRATION PICKUP for direct reading of! _ 


displacements as small as +1 micro-inct 
at frequencies from zero to 1000 cps 
Fig. 5. 


PRESSURE PICKUP for hydraulic or pneu 


matic application, custom built to yo. 
specifications. Fig. 6. 


CONTROL BOX balancing network for vu: 
with UNI-BRIDGE, CALI-BRIDGE, or DYNA 
MYKE, using either strain gages or dif 
ferential transformers. Fig. 7. 


SELECTOR SWITCH controlling as many as 
ten channels of measurement with one 
Selector Switch, ten Control Boxes, and one 
UNI-BRIDGE, CALI-BRIDGE or DYNA-MYKE 
Fig. 8. 


SCALE with sensitivities of one part in 


10,000, using DYNA-MYKE system. Un 
limited. range. Fig. 9. 


AND INFALLIBLE QUALITY CONTROL adopt 
able to most processes. Automatic preci 
sion inspection on the machine with DYNA 
MYKE; instant acceptance, rejection, ap- 
propriate action when teamed up with 


DYNA-METER. 


OOOO DOOD OOOO ODDO DODO DOOD DODDD 
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You can dispense with oil filters and dust filters when No oil filters. 

you install ®Nash® Clean Air Compressors. You can save No dust filters 

the cost of maintaining these devices. You can greatly 

reduce instrument maintenance costs. For the Nash em- No internal lubrication to 

ploys no internal lubrication, therefore no troublesome contaminate air handled. THE 

oil is in the delivered air. Moreover, air from a Nash No internal wearing parts. - 

is thoroughly washed and cooled as it passes thru the throu 

pump. Dust in the plant atmosphere, even fly ash, is im- No valves, pistons, or vanes. and ¢ 

mediately removed. Non-pulsating pressure. -s 

®Nash® Clean Air Compressors are simple, with only Original performance constant 

one moving element. No valves, gears, pistons, sliding over a long pump life - 

vanes, or other enemies of long life and constant perform- ij = of th 

ance complicate a Nash. No aftercoolers are needed. You Low maintenance cost. = stant 

will find it profitable to investigate these pumps, mow. Fil N0NNNNNNNNNNN esa 


ENGINEERING COMPANY 
370 WILSON, SO. NORWALK, CONN. 
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MEASUREMENT AND CONTROL DEVICES FOR 


Gases - Oil 


Trade Names: American 





PRODUCTS Meters: Demand, Displacement -(Gas or 
Air), Flowmeters, Indicating, Integrating, Recording, 
Laboratory, Orifice, Oxygen, Prepayment, Wet and 
Dry Test, Wide Range Orifice, etc. INDEXES: Base 
Pressure, Base Volume, Demonstration, etc. CONTROL- 
LERS: Flow, Liquid Level, Pressure, Rate and Volume, 


Steam - Air + Liquids 


e RELIANCE 


MEASUREMENT 
EnGinetas 


Back Pressure, Balanced Valve, Bottled Gas, Gas and 
Air Pressure, High Pressure, etc. LABORATORY GAS 
TESTING APPARATUS: Calorimeters, Sulphur and 
Ammonia Test apparatus, Hydrogen Sulphide Test 
equipment, 1-10 Cubic Foot Bottles, Wet Test Meters, 
Dry Governors, Wet Governors, Specific Gravity Ap- 
paratus, Recording Gravitometers, etc. 


Remote Control. GAGES: Differential, Volume and 
Pressure. REGULATORS: Automatic Gas Cut-Off, 


SERIES A-88 PNEUMATIC 
TRANSMITTER 
AND CONTROLLER 





DRY TEST METERS 


The operating mech- 
anism of dry test . 
meters is actuated 
by diaphragms. The 
meters are used to 
measure gas unsat- 
urated with water 
vapor and are de- 
signed to meet the 
requirements of in- 
dustries using such 
diversified gases as 
air, natural and 
manufactured gas, butane, propane, 
high gasoline content gases, hydrogen, 
oxygen, and acetylene, either dry or 
moist. 


WET TEST METERS 


In laboratory test- 
ing of gases every 
detail of American 
wet test meters from 
gage glass to water 
line marker and 
chromium plated 
pointer insures not 
only more precise 
reading ... quickly 

. . but insures con- 
tinued accuracy of 
operation for many 
years. 


DISPLACEMENT METERS 


The complete Ironcase line ranges from 
the small, low-pressure 5-B type to high 
pressure meters of maximum capacity. 


ORIFICE METERS 
Indicating—Recording—Integrating 














Thousands of Amcrican Meter Com- 
pany’s Orifice Meters based on the 
famous Westcott Manometer are mak- 
ing year-in-year-out records of sus- 
tained accuracy in the petroleum 
producing and refining fields. Complete 
engineering installation data is included 
in current bulletins on Recording and 
Integrating Orifice Meters. 


Many maintenance and servicing prob- 
lems are. answered by the Series A-88 
pneumatic Transmitter and Controller 
operating on standard 3-15 psi air pres- 
sure range. 


In addition to a high degree of inter- 
changeability of parts and sub-assem- 
blies, the following important features 
are included: 


1 NO NEED TO BREAK TUBING CON- 
NECTION for nozzle adjustment. 
INSTRUMENT CAN BE REVERSED 
by shifting one link without disturbing 
other adjustments 

LINKAGE ALIGNMENT MADE EASY 
IN FIELD with positioning device. 
MAXIMUM PROPORTIONAL BAND 
CHANGES with minimum output pres- 
sure changes. 

EASY POSITIONING OF NOZZLE 
permits widening of proportional band 
without disconnecting a or dis- 
turbing other adjustmen 

DAMPENING DEVICE. tN RELAY in- 
sures smooth operation. 

EASY POSITIONING OF LINKAGE 
MECHANISM by means of housed pro- 
portioning bellows incorporating knurled 
wheel (with locking device). 
LINEAR ADJUSTMENT between trans- 
mitter and receiver. 





nN 


o 





a 


seeeeecececas 
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THE DOUBLE INTEGRATING ORI- 
FICE METER gives a totalized reading 
of the quantity which has passed 
through the orifice for all flow rates 
and all pressure variations. It integrates 
for static pressure as well as for differ- 
ential. 


THE SINGLE INTEGRATING ORI- 
FICE METER charts a totalized reading 
of the quantity of gas or steam at con- 
stant pressure—or for liquids, regard- 
less of the rate. 





RELIANCE GAS REGULATORS 


A complete line 
of high and low 
pressure types and 
wide range of 
models. Close con- 
trol. Minimum 
pressure loss, 

: ease of servicing 
and low cost of upkeep. 


AMERICAN 


i) Oe Oe Oe : te Or 8B. tr. Bs eg 











P eee SALES OFFICE. 1513 Race St., Philadelphia 

Albany Alhambra * Amarillo * Atlanta + Boltimor 
8 anahor * Bosten © Chicago * Dallas * Denver Er 
Los. Angeles Siw Yor © Odania 
Hamilton, Ontario 


Houston * Kansas City 
Pittsburgh ‘ San Francisco . Tulse 
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Both instruments are lighted from above. Note how much easier you can read the new dial, 


COMPARE THE READABILITY! 


Shadow-proof dial makes new 
G-E instrument easier to read 


Two new lines of switchboard instruments—4|4- 
and 834-inch sizes—have just been introduced by 
General Electric. Here are new instruments you can 
read—always. No more shadows caused by overhead 
lighting. No more cover overhang. The dial is set 
forward, flush with the front of the case, and a pro- 
truding convex-type glass front provides clear illumi- 
nation from any angle. Anti-glare glass prevents 
reflections. Even when the lighting angle is sharp, 
you can easily read these instruments. 

You can obtain shadow-proof instruments in both 
sizes as ammeters, voltmeters and wattmeters; fre- | inst 
quency and power-factor meters; temperature in- 
dicators and synchroscopes. A-C VOLTS 

Specify General Electric shadow-proof instruments ah 2 
for control stations, testing devices and other instal- | : 


lations. Ask your G-E representative today for more ~~ ; 
pbk AMIS si NR y AVAILABLE IN TWO SIZES. Type AB, DB-18 is 4% in. square 
information or write for bulletin GEC-218B, General 250-degree scale, 7.1 inches long. Type AB, DB-16 is 8%4 inches 





Electric Co., Schenectady 5. NY. square, 250-degree scale, 14.2 inches long. Both have 1% accuracy: 
602-191C 
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AALMER THERMOMETERS are accurate—very accurate 











PALMER Dial THERMOMETER INDUSTRIAL THERMOMETERS with 

; § "Red-Reading-Mercury" 
Adaptable and interchangeable wth all Indus- CASE: 7", 9" or 12" Extruded brass. Wide scale. Chrome finish. 
trial Thermometer applications. MERCURY- TUBE: Red Reading Mercury Easy to Read. Thoroughly annealed for 
ACTUATED. Guaranteed accuracy. Size: 4!/2" permanent accuracy. Protected by double-strength glass shield. 
Dial. Graduated scale. 






FITTINGS: Fixed thrd., Union, Sep. Socket; adjustable or union 
Flange; parallel thrd. & locknut; special fttgs. to order. 
STEM: STRAIGHT and Misc. ANGLES. 3!/." to 60", incl. thread. 

Designed for use as THREAD: 3%" or |" NPT. (!/2" not recom.) 
STRAIGHT or any ANGLE. STANDARD RANGES: +30-+4300°F. 
With clear vision all-glass 0+ 100°F. +30+4-240°F. +50+-400°F. 
moulded case and metal —40+110°F, +170-4-270°F. &P. + 100-+-500°F. 
back. Fittings: Plain, Union, +30+180°F. -+-150-+4-350°F. &P. 4+-200-++-750°F. 
































be 
c 
® 
Sachets edlustetle ox ualen =|? =| Plain Mercury. Borosilicate tube. -+-200-+4-950°F. 
ms sie, mie Centigrade equiv.—no extra. 
~—— ‘ae F | Spec. Ranges—cost more. 
allt! 
STANDARD RANGES: baa yrgisesti rf : 
—40+-100°F.1° 0-+-400°F.5° 0+ 110°C. lea 
OL 150°F.1° 0+4500°F.5° 0-+150°C.1° =| 
0-++240°F.2° 0-+4+600°F.5° 0-+240°C.2° | 
0+300°F.2° +-200+-750°F.5° 0+300°C.2 





(Write for NEW Bulletin No. 128) 


RECORDING and DIAL 
THERMOMETERS 
With Flexible Tubing Connection. 


Mercury-actuated, for extreme accuracy. 
Sturdy construction, very sensitive. All parts 
rust-proof, Stainless-steel bulb. Wall or Flush 
| Mounting. Bottom or Back connection. Fit- 
tings: Plain, Union, Sep. socket; Adj. or 
Union Flanges. Ranges: —40 to 1000° F. 
(or C). 


RECORDER: 12" die-cast alum. case; Black 
or white, satin or wrinkle finish; elec. or 
spring clock; 12 hr., 24 hr., or 7-day charts. 
One-pen or multiple pens, Also Fully com- 
pensated to correct for Ambient Tempera- 
ture. 


DIAL: 6" and 8" round case. Black or white 
finish. Easy-reading dial. 


=< iene aneat ~ 90° - 
“> ~loge, 


Poet eR SES | AT 





1885885 5 3 2 | 






Right Side Left Side 






SMALL CASE THERMOMETERS 
4" case: 3" & Ye" Fixed Thrd. Fttg. 
6" case: |/2" & 34" Sep. Socket Fttg. 
Extruded case. Durable Nickel finish. 


"“Read-Reading-Mercury". Guaranteed accurate. 











WALL THERMOMETERS 


Indoor or outdoor. Very accurate. 12" copper 
case, with removable Tube and scale. 10" metal 
scale, with hangers top & bottom. All with lens 
mercury tube, showing wide RED column. 

























LABORATORY AND 
PRECISION THERMOMETERS 


All glass engraved mercury tube, with vivid RED 
column. Round or lens; Ring or button top; 
With or without metal armor; Total or partial 
Immersion (3' standard). Each in sep. box. All 








a om (Write for 1951 edition 
: #200-G Catalog) 






































4 PSYCHROMETER and ranges: up to 750° F. (or C. equiv). Plain 
a HYGROMETERS mercury. Borosilicate tube. +200+950°F. Spe- 
& For testing hentiity. ae ee ae cial ranges & dimensions to order. Fractional di- | 
4 Wet and Dry bulb with "Red-Read- vision, AS.T.M. etc. i} 
ing-Mercury" lens tube for easy read- — _— 5 oe style. Annealed and guar- 
ing. Sling Psychrometer—in metal ee ee f 
case. Wall Hygrometer—with water 
ir, 430+ 110°F. +-80-+4220°F. 
nN ore acai REPAIRS—To all makes of mercury Industrial Ther- 
‘oe mometers. With "Red-Reading-Mercury" (no extra 
' cost) and new Extruded Brass case included. Guar- 
are, , anteed accurate. Reasonable price. 
shes 
acy. 


THERMOMETERS, INC. 


Mfrs. of Industrial Laboratory, e 
Recording and Dial Thermometers 


2518 NORWOOD AVE., CINCINNATI 12, 0. 
CANADIAN PLANT: PALMER THERMOMETER LTD., TORONTO, 2 
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e e e e e 
spotlighting a different kind of saboteur th 
e e e 
vital instrument lines / 

L 

Oil-laden air can knock out your air-operated the cylinder bore. The carbon rings are 

instruments. . . just as effectively as a “fifth segmental with metallic inner expanding 
columnist’ can! When a slug of oil hits, rings to give the proper wall pressure. +L 
you know what it can mean in production Because metallic contact is eliminated, +h 
losses and excessive maintenance. That's and the rings are self-lubricating, the Inger. P 
why you'll be interested in this news about soll-Rand NL Compressor cylinders require +) 
an easy, economical way to eliminate oil no lubricant. C 
in instrument lines: * 
If oil-laden air has ever caused you trouble, ' 


Ingersoll-Rand has engineered special air Ingersoll-Rand has engineering facts and 
compressors that deliver oil-free air. These figures that will interest you. Just contac 

I-R Compressors feature pistons fitted with your nearest I-R representative, or write si 
patented, graphitic carbon rings. The rings direct to Ingersoll-Rand, 11 Broadway, New - 
prevent metallic contact of the piston with York 4, New York. 


Ingersoll-Rand ; 
NL COMPRESSORS ‘i 





nese new compressors fo, Gir op 
aro eee 









7 gwnow 
9 year, of compressor know 


Model N machines available through 1 hp. 


Model 235 HNL machines available 
through 3 hp—other models through 250 hp. 
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Gmik Check LF 


OF INSTRUMENTS BY FOXBORO 


INDICATORS e RECORDERS e CONTROLLERS 
Air Weight 
*Conductivity 
*Consistency 


Density (Specific Gravity) 


differential pressure type 


Flow 
mercury-manometer type 
“d/p Cell’, force-balance transmitter type 
float-and-cable type 


Humidity 
wet-and-dry-bulb temperature 
relative humidity (hygroscopic type) 
absolute humidity and dew point tempera- 
ture (“Dewcel”) 


Liquid Level or Interface (in open or 
pressured vessels) 
diaphragm type 
bubble tube (purge) type 
differential pressure type 
*Load, Force, and Torque 
* Moisture Content (sheeted materials) 
Motion and Position Recorders 
*Motor Load (Power) 
Operation Time Recorders 
*pH (with Beckman glass electrodes) 


Pressure, Absolute Pressure, and 
Vacuum 
spring and hydron types 
differential type 
*electric pressure cell types 


*Resistance (Electric) 
*Speed (R.P.M. or Lineal) 


Temperature 
filled-system types 
resistance bulb (“Dynalog” electronic and 
galvanometer types) 
thermocouple (‘Dynalog” electronic and gal- 
vanometer types) 


*Tension 

*Thickness (sheeted materials) 
*Viscosity 

*Voltage, Current, Impedance, Dielectric 
*Weight (sheeted materials in process) 
*Weight and Force (strain gauge type) 





CONTROLLER TYPES 


Pneumatic 

Model 40: On-Off 
Proportional 
Proportional with Derivative 
Proportional with Reset (‘‘Stabilog’’) 
Proportional with Reset and Deriva- 

tive (‘"Hyper-Reset”’) 
Consotrol (Console/Graphic Panel Types): in all 
above control mechanisms except on-off 
Model 41: On-Off and Proportional 
Round Case: On-Off and Proportional 


Electric 
Rotax (rotary contact type) 
On-Off 


Multi-Position 
Galvanometer Type 


On-Off 
2- and 3-position 
Proportioning 
CONTROL SYSTEMS 
Auto-Selector Ratio 
Averaging Relation 
Dual Sequence 
Duplex Time Schedule 
Limit (cam and camless types) 


*with Dynalog Electronic Instruments 








COMPLETE AUTOMATIC 
CONTROL UNITS 


Any combination of Foxboro 
instruments required for precise 
control of an industrial process 
now is available in a complete 

re-engineered cabinet assembly. 

oxboro Automatic Control Units 
come fully assembled. All instru- 
mentation is expertly connected 
and coordinated at the factory. 
Installation of complete control 
system requires only simple ex- 
ternal connections of air and 
power supply, and primary meas- 
uring elements. 

Shown at the right is a typical 
Foxboro Cabinet type Integrated 
Process Control System. Other 
combinations of standard units 
incorporate any required number 
of recording and controlling in- 
struments plus gauges and other 
supplementary equipment. 





THE FOXBORO COMPANY, 4613 Neponset Ave., Foxboro, Mass., U.S.A. 
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THICKNESS CONTROL A PROBLEM? 
“lracekat Geta Gauges 


CUT COSTS—IMPROVE QUALITY 


TRACERLAB’s new model, non-contacting Beta Gauge measures and 
records the weight per unit area or thickness of sheet materials. Because beta 
radiation is used, a high degree of accuracy and sensitivity is achieved, un- 
affected by variations in chemical composition of the material being gauged. 

Tracerlab developed the first Beta Gauges, and the experience gained 
through having these instruments in successful, everyday operation in a 
number of diversified process industries has now been incorporated in a new 
and outstanding gauge. Featured are simplicity of operation, ruggedness of 
design and reliability of operation — all combined in an instrument that 
maintains Tracerlab’s established leadership. 

The gauge’s low cost will be rapidly repaid from raw material savings 
resulting from closer manufacturing tolerances and faster control, plus a greater 
uniformity of product with its resulting advantages. A meter showing percent- 
age variation from normal, or a meter calibrated directly in weight or thick- 
ness, is standard equipment. Where a continuous record is desired, various 
types of recorders are available. 

For non-contacting gauging of materials accessible only from one side, 
Tracerlab manufactures a model which operates by measuring ‘‘back scattered’’ 
beta particles. This gauge is particularly useful in gauging rubber, paper, 
plastics and other materials as they pass over a calender roll. It has also proved 
highly effective in measuring thickness of coatings on certain substances. 


For complete information, write for Bulletin BG-RI. 


ts 
PAPER 
ADHESIVE TAPE 
SHEET METAL 
RUBBER 
PAPER COATINGS 
METAL FOIL 
PLASTIC COATINGS 


PHOTOGRAPHIC 
COATINGS 


LINOLEUM 


SALES OFFICES: 
BERKELEY, CAL., CHICAGO, ILL. 
NEW YORK, N. Y. 
WASHINGTON, D. C. 


YACCTtd 


TRACERLAB INC., 130 HIGH STREET, BOSTON 10, MASS. 
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-Built Means Built by Experts! FALSTROM engineers in the field — 
nually exchange ideas with leading instrument men to see what new 
s or construction features FALSTROM can recommend which will make NSOLE ae vihiaey 
re efficient and economical panel for mechanical or electrical equipment. 0 < wiki 
iny of their meetings have resulted in the introduction of standards now .- The design 
ted ‘round the world — wherever instrument boards serve. : divisions © 


duce any $! 

wt Does Your Problem Deal With? Housing, casings, enclosures, switch- to Specficotion. 
rds, gageboards, turbine or boilerboards, mechanical or electrical panels, Stig ce. 

lete control centers, benchboards, pumpboards, meterboards, double.  —. and other special evi 
ed cubicles, outdoor type cubicles—? Send us your blueprints for quotations ess during production. 


| ask about our standard designs. 


Fabricating Division In addition to its Panelboard Division, FALSTROM 
excellent facilities for custom metal fabrication. For contract manufactur- 
at practical unit costs, send your blueprints for pricing to FALSTROM 

SOMPANY, Metal Fabricating Division, 90 Falstrom Court, Passaic, N. J. 


ipment can be 


a 
Se 
waht) 


for Literature Your request will get these informative, illustrated bul- esa os) 
; Modern Design for Instrument Panels and Cubicles, Instrument Panel- t I damage 
rds by FALSTROM, Steel Products for all. Purposes, or Equipment a 
Appearance — Re-Design. See our monthly advertisements next to Table of 
Contents in “Instruments”. 


| 





‘Adis ddamis didad 


BENCHBOARD 


TYPE CUBICLE WITH CONSOLE 


LIGHTING CANOPY 
GRAPHIC SELF- SUPPORTING PANEL 
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: MONITOR DESK 
CORNER CONTROL BOARD 


CUBICLE SECTION 


STREAMLINED CABINETS 
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for all PANELBOMD requirements specify — 


FABRICATORS OF METAL 
PRODUCTS FOR INDUSTRY 
SINCE 1870 


Please mention THE 1952 INSTRUMENTS INDEX when writing. For addresses, see pages 157-179 














THERMOSWITCH | 


Precision, Multi-Purpose 
Thermostat Controls 




















SENSITIVE... but only to heat | 





In a- THERMOSWITCH thermostat the today offers you so many assurances of positive, 
activating element is the single- metal temper- accurate temperature control, ont service life 
ature-sensitive shell which, in direct contact and operating economy. 
with the ambient temperature to be controlled, SEND FOR FREE BOOK- 
expands without lag, causing the contacts inside LET containing further details 
to open. Completely enclosed against dust. on unique THERMOSWITCH 
Shock and vibration proof, the THERMO- thermostat. Write Fenwal, In- 

SWITCH control also provides high load-carry- corporated, 170 Pleasant St., 
. ing capacity, wide adjustment range and ease of Ashland, Mass., 111 South Bur- 
installation. No other thermostat on the market lington Ave., Los Angeles 4, Cal. 





Which of these THERMOSWITCH types 
fits your requirements? 


CARTRIDGE TYPE 
A. This compact, small-sized, self-contained unit is the basis for moi 
THERMOSWITCH models. For temperatures ranging from —100F h 
+400F (or +100F to +600F). Higher ranges also furnished. 





HEX HEAD 


Furnished with 2” (or %4"’) standard pipe thread for mounting i 
tapped hole or suitable boss. 


FLANGE HEAD 


Has flange 134” in diameter with three tapped holes for mounting on 
any flat surface. 


c 





JUNCTION BOX — IMMERSION 


BD. Has conduit junction box attached. Threaded hexagon section permis 
immersion of brass shell in fluid through tapped hole or boss. Cover 
houses terminal block, dial and knob. Special units available wih 
Underwriters’ Listing. 


ALL-PURPOSE 


Comes with extended nickel-plated shell, dial, knob and midget ply 
connector for experimental or general laboratory work. 





JUNCTION BOX — AIR 


F. Has an electric conduit junction box attached to the extended shellota 
basic cartridge unit. For air ducts, ovens, driers, etc. 


COUPLING HEAD 

G. Has 2” or 4” standard male pipe threads at each end of its hexagen 

mounting section. Simplifies attaching to conduits and explosion- 
fittings. 





DETECT-A-FIRE 


Unique new Rate-Compensation principle of fire detection does awoy 
with time lag, false alarms. Unit responds only when temperature of 
surrounding air reaches predetermined danger level. (1) Horizontol 
model Series 70 for commercial, industrial and public buildings, insti 
tutions and ships in locations electrically classified as “ordinary.” 
Explosion-proof vertical model Series 71 listed and approved for 
locations electrically classified as “hazardous” .. . i.e., Class |, Groups 
C and D; Class Il, Groups E, F, and G...as : ell as “ordinary” 
locations. Both models listed by @): Approved by <>. 















WHY 
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ROBO‘ 
drive ag 
standar. 








FENWAL INCORPORATED Ashland, Massachusetts 
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DO IT WITH PUSHBUTTONS: 


WAY USE HORSE AND BUGGY CONTROLS’ "WA SEX AGE?" 


Graphic type pushbutton panels PANEL TYPE 
CASE TYPE permit instant cycle changing 
by the mere flick of a button! 
No longer is automatic control 
impractical due to short runs 
and varied cycle requirements. 
Complex sequences are no long- 
er difficult to obtain. The 
ROBOTRON oscar ig 
controller has been designed to ES a. 7 
make set-ups easy for even non- & @ Be & 
technical supervision. Fully 
electrical, without electronic 
tubes or delicate components, 
the ROBOTRON design has been : 


















































reduced to only one moving part fawrenateeeeoe 

other than the motor, and wear be od id a od Sid dd 

SET UP IN SECONDS has been eliminated as a control et at a add ad a a a 

NO CAMS! NO GEARS problem. As there are no ad- ene eer 
NO DRY RUNS justments, another major main- 
NO ADJUSTMENTS tenance problem, that of keep- 











ing equipment adjusted, has 
been removed. 


for mes! 
on "l ROBOTRON CON TROLS, tuned to this Jet Age, spearhead the present 


drive against waste, inefficiency, and lost production. They lead in raising 
standards of quality and increasing productivity of present equipment. 


unting in 






CABINET TYPE e SIMPLICITY DEPENDABILITY 
e EASE OF SET-UP © FLEXIBILITY 
@ TROUBLE-FREE SERVICE 








Available in many models, from the simple to 
the very complex, ROBOTRONS also are cus- 
tom-designed in various. case types. Panel 
mount types adapt to modern installations and 
are suitable for including as original equip- 
ment on hydraulic presses or other machinery. 
Case types are suitable for average require- 
ments, and the cabinet types permit grouping 
in control centers away from the dirt and abuse 
of the press room. Long, dependable, wear 
free and positive control will prove the economy 
and value of ROBOTRONS. 


Additional data can be sent upon receipt of a 
statement of your control sequence. 






















Catalog showing Complete line 






upon request. 
















OTHER Products of MERIT inctupe 


3000 LB. - 5000 LB. HYDRAULIC DIAPHRAGM VALVES - 300 LB. - 500 LB. DIAPHRAGM VALVES 
TEMPERATURE CONTROLLERS PRESSURE CONTROLLERS CERAMIC VALVES 


EMMETT MACHINE & MANUFACTURING, INC. 


AKRON 14, OHIO PHONE SH-3101 













2249 FOURTEENTH ST.. S. W. 
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BURLING 
TEMPERATURE 
CONTROLS 














Improved High Temperature 
Safety Switch. Available with 
switch normally closed for cut- 
ting off heat, stopping fan, 
closing valve—with switch nor- 
mally open for lighting lamp 
or ringing bell—with single 
pole double throw switch... 
breaks heating circuit while 
closing alarm circuit. 


e Accurate, Rugged, Depend- 
able. ¢ Corrosion and heat re- 
sisting tube. e Dial Pointer for 
easy setting inside case. 
e Locking screw locks tempera- 
ture setting. ¢ Terminal plate 
has large screw terminals. ¢ 
Snap-action Micro-Switch elimi- 
nates contact troubles. ¢ Range 
minus 100° to 1400°F. Adjust- 
able range 200. ¢ Dimensions 
—5i/fe" x 134" x 3". 





MODEL H 


Approved by Factory 
nt Lahoraterie 

















MODEL "Y" 
Temperature Controlled Valve 

For controlling temperature of equipment by 
controlling flow of fuel, controlling tempera- 
ture of equipment by controlling flow of cool- 
ing medium, high or low temperature safe 
cut off, high or low temperature safety cut o' 
for air operated valves. 
Temperature range from minus 300° F. to plus 
1800° F. Readily interchangeable bronze spring- 
closing valve with removable discs for air, 
water, gas, oil, steam, or gasoline. Sizes 4", 

"| VY", and 3%". No back lash or lost 
motion in movement of valve. Available with 
temperature setting inside (Model Y) with 
temperature setting outside (Model yo Avail- 
able for closing valve on rise in temp. (Models 
Y ) for species valve on rise in temp. 
(Models YR & YRD) 


SSESBRB EBB BBR BRB RBBB BREESE 
MODEL V-1 


Designed for the lower temperature range 
from 0-300° F. Model V-I is also available 
for minimum of -100° to maximum 600° F. 
Usual adjustable range is 50-150° and operat- 
ing differential may be as small as +!4° or 
as large as +5°. Adjusting screw and dial are 
inside of case. Dimensions: 23%," dia. x 4\/4" 





high. 
EXPLOSION PROOF HOUSINGS—Models V-! 
and VD-2 can be ted in losion proof 





housings. When so mounted V-I can be fur- 
nished for any temperatures from minus 100° 
to 1400° or 1600°. Model VD-2 can be furnished 
with the temperature adjustment either inside 
or outside the case. 





MODEL D 


Same general characteristics as Model H but 
for use where temperatures must be changed 
to suit oprating conditions. Turn outside knob 
to change temperature setting. Simple in 
design . . . accurate and dependable under 
severest operating conditions. Temperature 
range 0-1400° F. Standard adjustable range 
200°-500° F. Dimensions 5!/2"' x 234" x 23%4". 





MODEL H 
With Manual Reset Button 


Available with switch normally 
closed for cutting off heat, 
= agp fan, closing valve— 
with switch a open for 
lighting lamp or ringing bell 
—with single pole double throw 
switch that breaks heating cir- 
cuit while closing alarm cir- 
cuit. Sturdy, foolproof reset 
button operates from outside 
case. Range 0-1400° F; adjust- 
able range 200-2500 F. Di- 
mensions: 5'/2"" x 134"" x 3"'. Dial 
pointer for easy setting. 


BEB RB BRB BRB BBR eeees 
MODEL VD-2 


Contains 2 snap-action Micro-Switches which 
may be any two of the following types: Nor- 
aie open, normally closed, single pole double 
throw switch. The switches are mounted on a 
moving lever and both switch lever and adjust- 
ing lever rotate about a common axis. Each 
switch has an individual adjusting screw and 
locking disc, thus making it possible to adjust 
the differential between switches from very close 
limits to a maximum of 150-200° F. The main 
temperature can be changed without changing 
differential between switches. Main adjusting 
screw is usually outside but may be had inside 
upon request. Suitable for temperatures up to 
1200° F. Adjustable range 300-600° F. Size 3'/. 

dia. x 4%" high. 


BEBE RB RBBB eeeeeees 
MODEL E 


only 1 light-weight moving 
art. Available with 1, 2 or 
switches. 

As a 3 switch model, Burling 

Model E is recommended for 


Adjustable range to 700-1000°. Dimensions: 












































A "x3/."". Vapor tight base and 
cover with gasket available at slight extra 
charge. 
4 
Over 12 years specialization in the design and manufac- Aluminum Company of Eastman Kodak Company 
i | ture of precision temperature controls stand behind every America Walter Kidde Company jaggas 
a Instrument. This broad experience makes it pos- Aluminum Company of Lydon Brothers 
sible for Burling to solve even the most specialized prob- Canada Morrison Engineering Com- 
lems in this field. American Type Founders, Inc. pany 
The Burling engineering department is ready to work with Anaconda Wire & Cable Co. J. O. Ross Engineering Cor- 
oe os on all types of temperature control prob- Jabez Burns & Sons poration 
ems ur broad experience with situations involving Detroit Aluminum & Brass Standard Oil Company of 
high pressures, corrosion, average temperature across a Corporation New Jerse’ 
uct, explosion-proof housings, etc. is at your disposal. E. |. du Pont de Nemours & Sta-Warm Electric Company 
Among the many satisfied Burling customers are such Company. Inc. Swindell-Dressler Corporation 
nationally known concerns as: Eagle Pitcher Lead Company Harold E. Trent Company 
Illustrated literature on request 
5 VOSE AVENUE ‘ SO. ORANGE, N. J. 
. 
. 
a 
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The most 

tenance-sa 
Deliber: 
identical | 
Temperatt 








2 Fez. 














The most convertible, most interchangeable, most main- 
tenance-saving instrument you’ve ever seen. 

Deliberately designed so that the basic elements are 
identical for the 6", 9" and 12" chart size recorders. 
Temperature and pressure systems are also completely 


What you can do with the Gotham Convertible 


Function 6" 





a recorder you never outgrow! 


interchangeable. This flexibility enables you to convert 
instruments to suit your changing needs, at a minimum 
cost, minimum inventory, and without delay at the job 
site. Control through air relay or solenoid easily added. 
Full details in Catalogs 400 and 500. 





1-Pen Recorder 





Single Temperature or Pressure Controller, Indicating 








2-Pen Recorder* 





3-Pen Recorder* 





4-Pen Recorder* 





1-Pen Recorder-Controller 





2-Pen Recorder-Controller* 





1-Pen Recorder-Controller 
and 1-Pen Recorder 





1-Pen Recorder-Controller 
and 2-Pen Recorder 











Chart Size 
9" 12" 
Xx 
X xX 
Xx xX 
IT’S A TEMPERATURE IT’S A PRESSURE 
x RECORDER RECORDER 
Xx 
X XxX 
x 
xX 
x 
IT’S A TEMPERATURE 
OR PRESSURE RECORD- EXTERIOR OF THE 











Functions above may be either Temperature or Pressure or Mixed (*) 












AUTOMATIC TIMING 
CONTROLLER 


Multiple cam type, de- 
signed to start and control 
a sequence of process op- 
erations. Opens or closes 
air valves or electric 
switches. Available in 
single cam type. Write for 
Catalog 500. 


RECORDING 
PSYCHROMETER 


Wet and dry bulb. Motor 
drivensuction-type blower. 
Standard chart drive. 
Similar design available 
for Recording and Record- 
ing- Controlling Hygrome- 
ters.W rite for Catalog 400. 





PORTABLE RECORDERS—Handy, light-weight, 
mercury or vapor actuation, 6", 9", 12" chart sizes. 
See Catalog 400. 





INDUSTRIAL THERMOMETERS 

Straight or angle forms for all purposes. Tem- 
perature ranges between —40°F. and 950°F. 
Also Centigrade scales. Write for Catalog 100. 

















Division 


GOTHAM CONVERTIBLE 


ER AND CONTROLLER 


DIAL THERMOMETERS 


Wide variety of case styles, tempera- 
ture ranges, connections and fittings. 
Mercury, vapor, or gas-actuated. 
Rigid and adjustable stems. Write for 
Catalog 200. 





PROGRAM 
CONTROLLER 








Controls either temperature 
or pressure vs. time. 
soi | mt a Controls and records time, 
rate of rise, hold value, 
and rate of cooling. All 
adjustments in this new in- 
strument made from out- 
side of case. Write for 
Catalog 500. 





Keep Everything Under Control With Gotham 


HMSTRUTMENTS 


METALS, 


INC. 


of AMERICAN MACHINE AND 
Sellersville, Pennsylvania 
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MAGNET TYPE 


{IMM 


VNU ETATTI) 





LIGHT 
ACTUATED TYPE 


MERCOJD 


MERCURY 
SWITCHES 


HERMETICALLY SEALED 


There are three primary operating types of Mercoid mercury 
switches as illustrated. 

Tilting Type, of which there are a variety of sizes, electrical 
Capacities and circuit arrangements. 

Light Actuated Stationary Type—circuit in this mercury switch 
closes in the presence of light of a flame and opens when 
the light is absent. 

Magnetic Type, applied in a stationary position. The circuit 
is opened or closed by means of a permanent magnet; how- 
ever, a small milli-ampere electromagnet may be employed. 
There are many outstanding advantages of Mercoid mercury 
switches. They are immune to dust, dirt or corrosion and will 
operate indefinitely without deterioration. 

They are all adaptable for numerous applications where open 
contacts are not suitable. 

OUR ENGINEERING DEPARTMENT WILL ASSIST YOU ON ANY OF YOUR SWITCH PROBLEMS 


BRANCH OFFICES e¢ 205 East 42nd Street, NEW YORK e 3137 North Broad Street, PHILADELPHIA 
4223 





THE MERCOID CORPORATION - 


laletavelalar te 
JO pIE 


y 





) 
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BELMONT AVENUE 


ERCO 


AUTOMATIC CONTROLS 


She Choice of 
Gxperienced Gngineers 








Hi 


CONTROLS 


FOR INDUSTRIAL APPLICATIONS 
REQUIRING POSITIVE CONTROL 
OF PRESSURE, TEMPERATURE, 
iB LIQUID LEVEL ETC. '@ 


SIMPLE TO ADJUST FOR THE 
SPECIFIED OPERATING RANGE 


MERCOID CONTROLS ARE EQUIPPED 
WITH MERCURY SWITCHES, THEREBY 


INSURING GREATER SAFETY, BETTER 
PERFORMANCE AND LONGER CONTROL LIFE 


mh WRITE FOR CATALOG '700--- PLEASE i} 
MENTION THIS PUBLICATION 





- CHICAGO - 41 + ILLINOIS 


ent ITY 


, , \f 
r a quarter of a « 
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CTS Superior Tube Company 
produces round and shaped 
tubing in the following 
analyses: 


(.010” to 44’ 0.D. Max. Cer- 
tain Analyses .035’”’ max. wall 
to 1%” 0.D.) 


Carbon Steels: 
A.1.S.1. C-1008, MT-1010, 
MT-1015, C-1118, MT-1020, 
C-1025, C-1035, E-1095. 


Alloy Steels: 
A.1.S.1. 4130, 4132, 4140, 
4150, 8630, E-52100. 


Stainless Steels: ONLIMI TED 


A.1.S.1. 303, 304, 305, 309, 


310, 316, 317, 321, 347, DESIGN POSSIBILITIES 


403,410, 420, 430, 446, T-5. 





For the instrument maker, Superior furnishes tubing in cut, multiple 
or random lengths, shaped to ‘“‘standard’’ specifications—or your 
specialized designs. Flat and elliptical ovals for bourdon springs can 


Nickel and Nickel Alloys: 


Commercial Nickel, “D” 
Nickel (442% Mn Nickel), 


“L” Nickel, ‘Monel’, be produced in any analysis shown in the accompanying table. 

iaaak Monel, “Inconel”, Superior Shaped Tubing Specification and Tolerance Sheets list all 

Spies cg ll the shapes and sizes for which tools are prepared and in stock. While 
NS Nickel Silver. ee the specification sheets are not available for general distribution, a 
OL Superior representative will gladly call at your office to review your 
IE Beryllium Copper dimensional, analysis and delivery requirements. 
| % eee You are invited to make full use of this Superior service—your 


request will receive prompt attention. 
Superior Tube Company is 
represented in all principal o 
ED cities of the United States 
BY and Canada by selected dis- G Vg 

tributor organizations with 

















oa warehouse facilities. _ 
BIN 
sMALL TU 

ALL ANALYSES .010” TO 54’’ 0.0. 
re CERTAIN ANALYSES (.035” MAX. WALL) UP TO 134” 0.0. 
SUPERIOR TUBE COMPANY 
} 2014 Germantown Ave., Norristown, Pa. 
For Superior Tubing on the West Coast, call PACIFIC TUBE CO 


5710 Smithway St. Los Angeles 22, Cal. ¢ UNderhill 0-1334 
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THE WATERMAN LINE-UP 
PULSESCOPES RAKSCOPES 


3 S-4A 
S-IIA ‘ 









S-5A 


POCKETSCOPES 








MOELL 
Straigh 
and In 
1125°F 
9” anc 
stems 











4B $154 
CONDENSED TABLE OF SPECIFICATIONS 


S-14A 























































































































S-4A S-5A S-10B S-11A $-12B S-13A S-14A S-14B S-15A 
= QTY & TYPE 1—3KP1 1—3)P1 1—2AP1 1—3MP1 1—3RP1 1—7GP4 1—3RP1 1—3RP1 2—3SP1 
°F VOLTAGE 1000 3000 350 560 920 3000 900 900 900 
a CHANNELS & TYPE 1—AC 1—AC 1—AC 1—AC-DC 1—AC-DC 1—AC-DC 1—AC-DC 1—AC-DC 2—D¢ 
$ MARKERS JS 10 and 50 7) 2 ne ile ins iS Ean: eerie leer ae 
sf CALIBRATION YES i tas GOR CAN Yeti: iageeeng YES YES YES 
= 2 MAX. RMS V/IN 24 0.04 1.0 A 0.05 0.05 0.01 0.05 0.01 — 
ES SINE CPS —2DB 2—8.5 MC 6—7 MC | 20—150 KC |} 0—200 KC | 0—200 KC | 0-600 KC | 0—180 KC | 0—700 KC | 0—180 KC Adjus 
Se PULSE RISE tS 0.035 “ee ae: 2 1 0.4 1.8 0.35 18 esion 
<w MAX. RMS V/IN | ....... 3 1.0 0.1 0.05 0.05 0.015 0.15 1.0 and a 
ge SINE CPS—2DB |... 2—700 KC | 20-150 KC} 0-200 KC | 0—200 KC | 0-600 KC | O0—180 KC | 0—200 KC | 0—150 KC 
S & PULSE RISE MS | ....... lay eee 2 1 0.4 1.8 1.8 3 
<w wi] RANGE IN CPS 80—800 KC | 8—800 KC | 10—50 KC 3—50 KC 5—50 KC | 0.5—50 KC] 0.5—50 KC | 0.5—50 KC | 0.5—50 KC 
=F TYPE REP—TR—A—R| REP—TR REP REP REP—TR REP—TR REP—TR REP—TR REP—TR 
w SIZE (APPROX.) 17x9x11 13x16x14 10x4x6 11x5x7 9x19x7 14x19x21 12x6x7 12x6x7 12x6x7 
s WEIGHT 31.5 60 5 8% 30 110 12% 14 16% 
POWER INPUT—WATTS 150 215 23 43 80 330 50 70 75 
3SP RAYONIC C-R TUBES (Available in P!-P2-P7 and PI! Phosphor) 3MP 
4 TYPICAL OPERATION a 
VOLTS VOLTS VOLTS V/IN V/IN MAX. VOLT | MAX. VOLT VOLTS CURRENT 
TUBE _| ANODE #2 | ANODE #1 GRID #1 D1, D2 D3, D4 ANODE #2 ANODE #1 HEATER HEATER 
1000 165to 310 | —28to —6) | 73to 99 | S2to 70 |- 
wt 2000 330 to 620_ | —58 to—135 | 146 to 198 “104 to 140 ae 6 _ mbes 
1000 200 to 350 Oto —68 | 140to190 | 130 to 180 
3MP 2500 1000 6.3 .6 Amp. 
2000 400 to 700 Oto—126 | 280to 380 | 260 to 360 









































Cable Address 
Poketscope 
Phila. 


For further information write to 


WATERMAN PRODUCTS COMPANY, INC. 


PHILADELPHIA 25, PA., U. SVA. 











WATERMAN PRODUCTS 
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MOELLER 


INSTRUMENT COMPANY 


SINCE 


1867 


132nd STREET & 89th AVENUE, RICHMOND HILL, NEW YORK, N.Y., U.S.A. 


Representatives in Principal Cities 


MOELLER INDUSTRIAL THERMOMETERS made in all forms, 
Straight, Angle, Right Side Angle, Left Side Angle, Reclined 
and Inclined Angles, in scale ranges from minus 120 to plus 
1125°F. or its equivalent in centigrade. Available in 5”, 7”, 
9” and 12” scale sizes with plain stems, union connection 
stems and separable sockets in all stem lengths and alloys. 


DIAL INDICATING THERMOMETERS, Mercury Actuated, 
made in 44”, 6” and 81%” sizes with flexible extension tubing. 
Adjustable rigid stems, single or two pointers, plain bulb, 
union connection bulb or separable sockets in all lengths 
and alloys. Scale ranges from minus 40 to plus 1000°F. or 
its equivalent in centigrade. 





THERMOMETER TEST WELLS, THERMOCOUPLE PROTECT 
ING TUBES and WELLS, made up in all sizes and alloys. 


ENGRAVED STEM and PORCELAIN and PAPER SCALE 
THERMOMETERS made in ranges from minus 150 to plus 
1125°F. or its equivalent in centigrade. Available in stand- 
ard and extreme precision grade. Made to meet specifications 
of the Government, A.S.T.M. and other authoritative bodies. 


RECORDING THERMOMETERS, Mercury Actuated, made in 
the round or rectangular cases. Charts 10” or 12”, 1 hour, 
12 hour, 24 hour or 7 day. Ranges from minus 40 to plus 
1000°F. or its equivalent in centigrade. Made in remote 
reading, direct reading, portable and self contained styles. 
Plain stems, union connection stems and separable sockets 
in all stem lengths and alloys. 


MOELLER BI-METAL THERMOMETERS are actuated by a 
powerful, specially processed bi-metal helix. Made with 5” dia- 
meter black crackle finish cast brass case. Rigid stainless steel stems, 
can be furnished with union connection bulb or separable sockets. 
4%” diameter dial with scale ranges from minus 100°F. to 750°F. 


RECORDING PSYCHROMETERS, Mercury Actuated. Round 
and Rectangular Case, 12 hour, 24 hour or 7 day charts, 
self contained or remote reading, with or without motor 
driven fan. 


HYDROMETERS PLAIN FORM or COMBINED with THER- 
MOMETER. Made in all scales specific Gravity or Baume 
for heavy and light liquids. Brix, Twaddle, Ballings Scales, 
etc. available for all liquids. Standard and commercial grades. 


r 


Please mention THE 1952 INSTRUMENTS INDEX when writing. For addresses, see pages 157-179 




















features. 








ee ee 











34 


MANY INDUSTRIES 


outside of aviation find 
that our unique test 
and calibration equip- 
ments possess exclusive 
















BAROMETER 
CONTROLLER 





FOR PRECISION CALIBRATION 
OF SENSITIVE ALTIMETERS AND 
OTHER PRESSURE INSTRUMENTS 


FEATURES of this instrument are: (1) Consistently 
accurate calibration tests with no possibility of errors 


of personnel . . . (2) High-precision mercurial basic 
barometer . . . (3) Photoelectric scanner sharper 
than human eye—reads closer than one-thousandth 
of an inch and never gets tired . . . (4) Mechanical 
positive stops at test points, each a micrometric 
reference . . . (5) No overshoot of the controlled 
pressure .. (6) will hold indefinitely at any test 
point .. . (7) Two-way automatic valve controlling 
both vacuum and pressure . . . (8) Compensations 


easily set for temperature, altitude, and latitude... 
(9) Rate of control fully adfustable. 


For complete information on this new 
instrument ask for Bulletin No. 1060C. 
Send also for descriptions of high- 
precision calibration benches, test 
stands and other Instrument Depart- 
ment necessities. 
“Latest improvements including a dual scanner, with 
dual amplifier and control valve, providing for faster 


rate of control, still with the desirable feature of no 
overshoot.” 


The new photoelectric scanning and control system 
will find many other applications in instrumentation. 
Complete control is achieved without the use of any 
contacts or relays, thereby assuring long, trouble- 
free service. Inquiries are invited in regard to the 
application of this system to specific control problems. 








IDEAL LABORATORY TOOL & SUPPLY CO. 


3913 EVANS AVE. 
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CHEYENNE, WYO. 














































DOMESTIC GAS METERS 


Made in nine sizes, with capac- 
ities ranging from 150* to 
500* cfh. Several of the 
smaller sizes have pressure 
cast aluminum alloy housings 
—others are cast iron or tin. 
Designed to cut maintenance 
costs. 

*Meters rated for 0.60 sp. gr. 
gas at V3" pressure drop. 





ORIFICE METERS 


Measure accurately over a 
wide range of pressures and 
volumes by the orifice plate 
differential principle. Feature 
leak-proof Teflon stuffing box, 
positive inking pens, inter- 
changeable high side cham- 
bers. Models available for 
20”, 50’, 100”, 200”, 300” 
and 400” differential. 





WATER METERS 


The most complete range of 
sizes and models made. Types 
include oscillating piston, disc, 
current, and compounds. 
Straight reading or circular 
registers optional. Sizes 5” 
to 6"—capacity range from 
20 gpm to 1600 gpm. 





APPLIANCE REGULATORS ; 


Provide highest burner effi- 
ciency, prevent pilots from 
being extinguished on all types 
of gas burning appliances. 
Sizes Ye’’ through 3”. 
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# 
INDUSTRIAL REGULATORS * 


The Rockwell “120” controls 
outlet pressures from 1 psi to 
atmospheric pressure or less 
with inlet ranging up to 5 psi. 
Sizes %”’ to 6”. 
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LARGE CAPACITY 
GAS METERS 


Made in both cast iron and 
pressed steel types. Five 
models with capacities rang- 
ing from 1,800* to 10,000* 
cfh. Can be furnished with 
either Combined Record 
Gauges or the Emcorector to 
convert gas measured at high 
pressures to a low base 
pressure. 

*Meters rated for 0.60 sp. gr 
gas at 2" pressure drop. 





CHART DRIVES 


Dependable, convenient tim- 
ing drives for meters, controls, 
recorders. Two models, the 
Midget for use in instruments 
where space is at a premium; 
the Standard for replacement 
service. Simple speed chang- 
ing turrets assure flexibility 
in application, 





INDUSTRIAL METERS 


Rockwell industrial meters pro- 
vide dependable quantitative 
records of liquids used in 
batching, blending, processing. 
These meters are also used 
for formula and cost control. 
Practically any liquid that can 
be piped can be metered. 
Sizes ¥2"’ to 3”. 





SERVICE REGULATORS : 


Reduce distribution line pres- 
sures in psi to controlled utili- 
zation pressures in inches of 
water. Two models, sizes %4”’, 
, Mm", Wr” and Le 





“1001” REGULATORS 


A general purpose control. 
Reduces inlet pressures of 200 
psi or less to outlet range of 
2 oz. to 60 psi depending on 
spring selected and setting. 
Size 2” only. 
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PITTSBURGH &, PA. Atlanta 
New York + Pittsburgh - 


Boston 


Kansas City - Los Angeles - 
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Chicago 





Meters for Gas, Water, Oil and other Liquids; Gas Pressure Regulators 


FLOW INDICATING 
METERS 


Especially designed to meas- 
ure flow rates when setting, 
adjusting or testing appliances. 
Also useful in laboratories. 
Reads directly in cfh. Special 
scales are available. Three 
sizes, with capacities ranging 


from 0-2.5 cfh. to 0-500 cfh. 


ORIFICE CHART 
INTEGRATORS 


The operator of a 
Rockwell integrator 
mechanically computes 
the total extension of 
flow meter charts by 
retracing the differen- 
tial and static chart 
records as made by 
the meter. This total 
appears on a direct 
reading counter. 
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GASOLINE AND OIL 
METERS 


Rockwell makes a complete 
line of petroleum meters for 
guarding and guiding the flow 
from well head to service 
station pump. Types include 
production, pipeline, loading 
rack, tank truck and dispens- 
ing pump meters. Sizes from 
Ya" to 6”, 


@ 
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BALANCED VALVE 
REGULATORS 
With Instrument Control 


One of a complete selection of 
high and low pressure large 
volume regulators. Instrument 
control permits precise setting 
and pressure response. Other 
standard controls include pilot 
loading, spring loading, lever 
and weight. Low pressure reg- 
ulators are either inside or 
outside weighted. Sizes 2/’ 
to 12”, 








ROCKWELL MANUFACTURING COMPANY 


Columbus Houston 


Sa.1 Francisco + Seattle + Tulsa 
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TYPE 2001-2, BASIC UNIT 


Frequencies 200 to 2500 cycles. 
Dividers and Multipliers available TYPE 2005, UTILITY UNIT 


for lower and higher frequencies. : 
Miniaturized aa JAN ee Consists of Type 2001-2 and booster 
tion. Output, 6 volts. to provide 10 watts at 110V at pre- 
i cision frequencies from 50 to 500 
cycles at input power frequencies 
of 50 to 500 cycles, 45 watts. 


GUARANTEED 
ACCURATE 


TO 1 PART IN 100,000 (.001 


eave basis of these frequency standards is an elec- 
tronic fork which is temperature-compensated and 
hermetically sealed against humidity and barometric 
pressure. 


Type 2001-2 and similar units are available inde- 
pendently. Complete instruments of our manufacture 
are used extensively by industry and the armed forces 
where unvarying, dependable high precision is re- 
quired, such as for bombsights and fire control. 


FREQUENCIES 


WHATEVER YOUR FREQUENCY PROBLEMS, 
OUR ENGINEERS ARE READY TO COOPERATE. 
PLEASE REQUEST DETAILS BY TYPE NUMBER. 


American Time Products, Inc 


580 Fifth Avenue  ortratinc unver patents of New York 19, N.Y. 


WESTERN ELECTRIC COMPANY 



















TYPE 2121-A, LAB. STANDARD 


Outputs, 60 cycle, 0-110 Volts, 10 
Watts; 120-240 cycle impulses. In- 
put, 50-400 cycles, 45 Watts. 





TYPE 2111, POWER UNIT 
50 Watt output. 0-110-220V at 60 
%) cycles, or any frequency 50 . to 
1000 cycles. Input, 50-100 cycles, 
275 watts. 





| 
WIDELY USED 
IN SUCH FIELDS AS: 


Aviation 
Astronomy 
Ballistics 
High-Speed Photography 
Viscosity Measurement 
Nuclear Physics 
Telemetering 
Radiation Counting 
Fluid Flow 
Chemical Reaction 
Navigation 
School Laboratories 
Industrial Research Labs. 
Accurate Speed Control 
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75 IOWA AVENUE 


D {-) > You Have l se For ‘ic 
ao0 CYCLE Po 
Ae fm Te. 


% For use in Laboratory and Pro- 
duction testing of high perform- 
ance electronic equipment Bogue 
has developed a line of single and 
three phase 400 Cycle Synchro- 
nous Motor-Generator Sets rang- 
ing from 3 to 100 KW with total 
harmonic content less than 1/2% 
This extreme quality in wave form 
is secured thru precision design, 
careful selection of material and 
quality control in manufacture. 


Special units with less than 
1/10% total harmonics available. 


total Harmon 











Cj 


These sets can also be fur- 
nished with magnetic amplifier 
static voltage regulators when the 
utmost in reliability and constancy 
in voltage regulation is required. 
Output frequency is exactly 400 
cycles at any load—no load to 
full load! 


If you are interested in this 
type power, Bogue engineers will 
be glad to furnish oscillograms 
and wave analyses of typical sets 
built for this requirement. You can 
always depend on.. 


QUALITY MAGNETIC AMPLIFIER CONTROLLED 


BOGUE ELECTRIC 


MANUFACTURING COMPANY 


Where Precision Coordinated Design... Counts! 


PATERSON 3, NEW JERSEY 


MAGNETIC AMPLIFIERS *« MAGNETIC CONTROLLERS + AC & DC MOTORS 
AC & DC GENERATORS « VOLTAGE & SPEED REGULATORS «© SWITCHBOARDS 
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FOR ACCURATE 
TIMING CONTROL 
FROM BATTERIES 
OR DC LINE 


SPEED 
Magnetic reed drive provides constant speeds with 
instantaneous self-start to full speed. Speeds from 


| REV. PER DAY to 900 REV. PER MINUTE. 


SIZE 
31/2" x 21/2" x 15", wght.—10 oz. and 2" x 31/," x 334" 
wght.—15 oz. 


VOLTAGES 
From 3 to 110 Volts. These units are custom built to 
your requirements: voltage—current—speed—torque. 


Write for details and recommendations 


©) 2037 W. Division St. 


MLL Qe sureniot sure, 






YOUR COMPLETE, DEPENDABLE 


Taube of Supply 


for ALL 
ELECTRONIC PARTS 
and EQUIPMENT 


IMMEDIATE DELIVERY 
from STOCK! 

















American Industry's Leading 
Electronic Distributor 


Leading research laboratories, electronic en socerta \ 
Pe "¥ schools, colleges, ernment Auencle es and = 


Purchasing 
Agents! 
Y Write today on your 


industrial manufacturers cea: é company letterhead for 
ton nized MILO” RADIO as their op com mre 
con , dependable source of supply for all | heir your free copy of 


eivaale th aterial needs. You will find MILO S 

ICE is unsurpassed in all departments aay ‘t 
comes to expeditious —.~4 of your ao and 

inquiries. Try us the next time you seek fast action. 


CONDENSERS . RasreTons e TRANSFORM- 
& TE B INSTR 


ond gigantic buy- 
guide. An in- 

= uable aid in 

your purchasing. Com- 

plete listing of all 
standard brand elec- 
tronic material, with 
technical specifications. 
Address Dept. INY. 


of other Items! 
For Complete nents 
WRITE—WIRE—PHONE—or TELETYPE 








For emcee | 
ae ‘ 


TELETYPE SNYt-1 839 











& ELECTRONICS CORP. 


NEW YORK 7, N . Tel 
MILOLECTRO + The ONE Source 


200 GREENWICH STREET 
reWelelace ys 


BEekman 3-2980 
Cable 


for ALL your electronic needs 











" Chicago 22, 


HOW 2: YOUR INSTRUMENTS 
READ? 


Your instruments have only one func- 
tion... to be read ... easily read 
. . - immediately read . . . accurately 
read. That is now possible, practical 
and surprisingly economical. SAMPSON 
Chemical and Pigment Corporation has 
combined technology and production 
“know-how” to utilize luminous ma- 
terials at sensible cost through im- 
proved methods and mechanization of 
processes. We invite your inquiries. 


LUMINOUS 
MATERIALS 


¢ Radioactive and fluorescent 
products for Air Force, Army 
and Navy contracts. 

e Black Light fluorescent paints 
and pigments. 

¢ Phosphorescent paints and pig- 
ments. 


LUMINOUS 
APPLICATIONS 


e Modern facilities available for 
runs and 











processing to meet Air Force, 
Army and Navy specifications. 
Luminous and self-luminous 
dials and pointers processed 
from components supplied. 

Luminous and self-luminous 
dials and pointers completely 
fabricated and prepared, from 
= blueprints to the finished 


SAMPSON 


CHEMICAL & PIGMENT CORP. 
2830 W. Lake Street Chicago 12, lil. 
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When you specify a United States Gauge 
you automatically benefit these ways: 


1. You avail yourself of all the skill, experience, 
facilities and manufacturing know-how of the world’s 
largest maker of gauges. 


2. You gain the ingenuity that, for the past 47 years, 
has been applied to almost every type of gauge—the 
brains of top engineers and producers in a complex 
and exacting business. 


3. You assure yourself the degree of accuracy you 
specify, whether it’s USG laboratory precision, any of 


SPECIAL INSTRUMENT DEVELOPMENT 


USG not only manufactures all types of commercial 
gauges but also many highly specialized instruments 
measuring from less than 1" of mercury absolute to 


150,000 p.s.i. 





the ASA recognized standards, or special requirements 
for accuracy or duty demanded by Underwriters’ 
Laboratories, Inc., Factory Mutual, or various U. S. 
Government agencies. Over 55 tests and inspections 
check quality before shipment. 


4. You enjoy uniformity in manufacture, for USG 
is the only company of its kind producing all its parts 
in its own plant. 


S. You inherit the technical advances of the United 
States Gauge Experimental Laboratory, the finest 
gauge development group in the nation. 


UNITED STATES GAUGE STANDARDS LABORATORY 


Acompletely modern laboratory equipped with many different 
primary masters covers the entire range of pressure sensing 
instruments. It contains, for example, absolute masters with a 
range of .005 to 1050 microns absolute and pressure-sensitive 
cells with a range of 0 to 150,000 p.s.i. 

Write today for information about USG instruments. United 
States Gauge, Division of American Machine and Metals, Inc., 
Sellersville, Penna. 





16” LABORATORY 
TEST GAUGE 


Accuracy— 4 of 1% of the 
indicated reading above 
20% of the maximum dial 
range and 0.2% of full 
scale over balance. 
Furnished with Certified Test - 
Report. Sensitivity as high 
as | part in 10,000. Ranges 
15 to 20,000 p.s.i. standard; 
special 30,000 p.s.i. or over. 


CHEMICAL GAUGES 


Cleanout and protected types. 
Cleanout type used for viscous liquids 
requiring periodic cleaning; protected 

type designed for law-viscosity 

liquids. These gauges are rugged, 
will stand high overpressure. 
Ranges 30" vacuum to 1500 p.s.i. 

















HIGH PRESSURE SOLID 
FRONT GAUGES 


For testing high pressure gases and 
liquids. Built to highest possible 
standards. Accuracy 1% of full scale 
reading up to 50,000 p.s.i., 2% of 
full scale 
reading on 
pressures over ‘ 
60,000 p.s.i. fo 
Ranges 100 to ‘ U 
150,000 p.s.i. a 


: 











ABSOLUTE PRESSURE 
GAUGE 


A highly accurate, dependable 
instrument for measuring 
absolute pressures. Ranges: 
0 to 20 
millimeters to 
10 to 100 inches 
of mercury. 








. 


PRODUCTS OF UNITED STATES GAUGE ... Absolute Pressure Gauges © Aircraft Instruments © Air Volume Controls © Altitude Gauges © Boiler Gauges * Chemical Gauges 
Mercury, Gas, and Vapor Dial Thermometers ¢ Glass Tube and Industrial Thermometers © Flow Meters © Inspectors Test Gauges © Precision Laboratory Test Gauges * Marine, 
Ship and Air-Brake Gauges © Voltmeters © A ters © Welding Gauges. 


OTHER DIVISIONS OF AMERICAN MACHINE AND METALS, INC, AT SELLERSVILLE, PA.: GOTHAM INSTRUMENTS, AND AUTOBAR SYSTEMS 
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TNE E£L86 F891 ¢ 


COTTMAN AVE. AT MELROSE ST. 





COMPANY, 


PHILADELPHIA 





RECORDERS 
CONTROLLERS 
INDICATORS 


ELECTROLYTIC 
CONDUCTIVITY 
MEASURING INSTRUMENTS 


@ Specialists in electrolytic conductivity 
measurements for both production and lab- 
oratory. Wide selection of portable and 
non-portable Solu-Bridges. Conductivity cells 
for every purpose. 





,@ Let us help you with your electrolytic 
conductivity measuring problems, or write 


for our general catalog. Information gladly 
sent. 





Industrial Instruments: 


£6 


17 POLLOCK AVEN 


JERSEY CITY S, NJ 





40 


, Temperatures to 400° 
7 Fine silver contacts 


& Ceramic & Fiberglas 
insulation 


7 Alnico V Permanent 
Magnet 


s 10 amps. at 110 volts; 
5 amps. at 220 volts, 
A.C. 





P Direct toads up te 








7M, LABORATORY EQUIPMENT 











ECONOMY 
FORCED 
DRAFT OVEN 
BACTERIOLOGICAL 
INCUBATORS WALK-IN 
CONST. TEM. ROOM 
Write For 
Descriptive 
MECHANICAL 
couvecres Catalog No. 51 
OVENS 
The Slebsuzde-Line 
we For Quality and CONST. TEMP. 
ELECTRIC. WATER Economy WATER BATHS 





INC. 


35, PENNSYLVANIA 


LICK YOUR 
CONTROL 






ORE and more designers are finding 
the Bell Switch just what they need 
to solve their control problems. The Bell 
Switch is a 100% positive snap action, mag- 
netic proximity switch that is adaptable 
to any application where switch must be 
actuated through Sealed barriers. Among 
the many applications in which it has been 
so successfully employed are cutoffs for all 
kinds of systems, counting devices, signal 
alarms and operation of automatic machin- 
ery, In addition to standard models, the Bell 
Switch is- available in i ion - proof 








in 
and splash-proof models to meet the 
demands of even the most severe services. 
Write for Detailed Information 
Concerning Sizes, Specifications and 





% h.p., A.C. ratings Application. 
s é 
JO-BELL PRODUCTS, INCORPORATED 
4840 So St Louis Ave e Chicago 32, Illinois 
liquid Level Controls © Carbonators © Magnetic Switches « Special Controls 
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The 1952 


Instruments 


HIS issue of the INDEX has been com- 
piled to meet the need of users of instru- 
ments and devices for measurement, inspec- 
tion, testing and control, for a purchasing di- 
rectory of such equipment. Since the 1950 


Index 


A few are not scientifically correct: they are names 
in common usage, recognized for the convenience 
of the majority. 

Correctness of Listings. A few of the companies 


listed and advertising in the INDEX you already 
know. All of them are actively engaged in the 


INDEX, 249 companies’ names and products, 
which have not appeared previously, were in- 
cluded; the names of 95 companies appear- 


manufacture of instruments and devices for meas-, 
urement; inspection, testing and control. We have’ 
endeavored to list no firm names under specific. 
headings unless the instruments made by such firms’ 


ing in former issues of the INDEX have been 
removed ; 278 name and address changes have 
been made. The INDEX is the most com- 
plete directory of instruments and devices for 
measurement, inspection, testing and control 
ever published. The number of companies 
included increased from 1363 in the 1950 
INDEX to 1517 in this issue. 


This directory is arranged, indexed and cross- 
indexed to make its contents easily available. 


The Index Section—“Who makes what”—is the 
most important. Anyone who wants to know where 
he can buy or secure information on a certain pro- 
duct will find the product properly indexed and 
cross-indexed, and under it the names of the manu- 
facturers of this equipment and manufacturers’ 
sole representatives. 


Indexing System. Products are indexed under 
the main word. In cases where a name is ambiguous, 
or where the iteth’ is known under two or more 
hames, companies making such devices are listed 


under one heading and cross-references inserted 
under the other headings. 


Specific Terms. You never are in need of “a gage”, 


‘but of some particular kind of gage. Therefore we 


do not list manufacturers under broad general des- 
ignations. For example, we do not list any names 
under the main heading “Meters” but we give the 
sources of supply for numerous elasses and types 
of meters. Moreover, we do not list any names un- 
der “Meters, Liquid” alone, but we give under 
proper subheads the sources of supply for the class 
and type of liquid meter you may need. 


Correctness of Headings. As explained above, 
main headings and subheads are technically correct. 





belong there by virtue of their design and con- 
struction. As a rule, we have to take the company’s 
word that it could supply the product in question. 


Completeness. More than 1600 manufacturers 
were canvassed in the last four months. In the last 
few weeks we sent representatives to call on manu- 
facturers. Therefore, the omission of any manufac- 
turer’s name under any heading is due to the negli- 
gence of someone in his own organization. 


Every effort has been made to restrict the names in the 
Index Section to (1) the actual manufacturers and (2) the 
sole authorized sales agencies. On the other hand, when- 
ever you desire to order at one time a variety of equip- 
ment made by different firms, you may find it most con- 
venient to get in touch with a recognized, competent, 
“laboratory supply house.” These houses are listed under 
“Apparatus, Laboratory.” 


Instruments’ Further Service. This Index contains the 
answers to only 99% of your inquiries. If you cannot find 
the product or the name you want, communicate with the 
Information Section, Instruments Publishing Co., 921 
Ridge Ave., Pittsburgh 12, and every effort will be made 
to furnish the information promptly. 


Suggestions. We shall appreciate suggestions regarding: 

1. Headings not at present found in this Index which 
should be there, 

2. Firms listed erroneously, and 

3. Other inaccuracies which may have crept in despite 
all precautions. 


Use this INDEX consistently. You will find the 
companies listed herein equipped to render the 
kind of service which saves time and helps make 
satisfied customers. 


Where companies in whose products you are in- 
terested have omitted descriptions, your coopera- 
tion is invited in bringing this to the attention of 
the supplier or the publisher. Also, whenever the 
INDEX has aided you, please inform the manufac- 
turer that -his data in THE INSTRUMENTS 
INDEX were of help to you. 
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INDEX SECTION 





ABRASION MACHINES 
(See Testers, Abrasion) 


ABSOLUTE PRESSURE 
INDICATORS (See 
Gages, Absolute 


Pressure) 


ABSORPTIOMETERS 
Biddle Co. 

Brabender 

Jarrel-Ash 

Rubicon Co, 


AeeeL Enos ETERS 
~ a 


ial Research 











Kolisman Inst. Div. 
Rutishauser Corp. 
Schaevitz Engineering 
Servomechanisms, Inc. 
Statham Labs. 

Sylvan | Electronic Labs. 


Van Dyke Instruments 
(Continued) 


Vectron, Inc. 
Vibration Specialty 
Waugh Labs. 
Wiancko Engineering 


ACCELEROMETERS, Lin- 
ear 


Aero Electronics 
Consolid~ ted Bastnesing 
Electro-Mec Lab. 
Engineering Res, Assoc. 
Engr. Research & Dev. 
Genisco Inc. 

Giannini & Co. 

Gulton Mfg. Co. 
Industrial ne 
Massa Lab 

Pacific Div. 
Rutishauser Corp. 
Statham Labs. 

Van Dyke Insts. 
Vectron, Inc. 

Wiancko Engineering 


ACCELEROMETERS, 
sional 


Aero Electronics 
Commercial Research 
Doelcam_ Corp. 
Flader Inc., Fredric 
Flight Research Eng. 


Tor- 





frans-Sonics, Inc. 
Jectron, Inc, 


ACIDIMETERS 
Freas — 4 Works 


Massa Laborstories 
National Tech. Labs. 
Rieker Inst. Co. 





Co. 
Schultheis Corp. 
Tagliabue Div 
(Continued) 


aylor & Co., A. 
Theing- Albert Tat. Co. 
Uehling Instrument Co, 
ACOUSTIMETERS (See 

Sound Level Meters) 
ACTUATORS, Electric 
AiResearch Div 
Askania Regulator 
Breeze Corp 
Cleveland Fuel Equip. 
Engr. Research & Dev. 
Globe Industries 
Oster Mfg., John 
Schwien Engr. 

BET USTens. Hydraulic 
Adel Precision Prods. 
Autoflight Insts. Div. 
Automatic Products 
Eclipse-Pioneer Div. 
Gadgets, Inc. 

General Electric 

Hagan Corp. 

Hosmel- Dahl Co. 
a Controls 


poo! 

pold ’ Stevens 
Martin- Hubbard Corp. 
Republic Flow Meters 


AEROGRAPHS 
d ts 


lu 

Alfax Paper & Eng. 

Eclipse-Pioneer Div. 

Instruments Corp. 

AEROMETERS 

Friez & Sons 

AIR ANALYSIS APPA- 
RATUS (See Gas Ana- 
lyzers, Air) 


AIR COMPRESSORS, 
Instrument 
Ingersoll-Rand 
Engineering 
AIRCRAFT FLIGHT 
ANALYZERS 
Aero Electronics 
Aircraft Electronics 
Autoflight Insts. Div. 
Century Geophysical 
Continued) 





Doelcam Corp. 
Electronic Associates 


eeres Instrument 
Servo Corp. of America 
Techno Inst. 

U. 8. Gauge 


AIRCRAFT INSTRUMENT 
won, 





reraft El 


Hastings Inst. Co 
Hathaway Inst. Co. 
Hickok Elec. Inst. Co. 
mpact Register 
Watch Co. 
ardur Import 
Kenyon Instrument 
Kollsman Inst. Div. 
Lear, Inc. 
Link Aviation Devices 
Manning, Maxwell & Moore 
‘arine Compass Co, 
artin-Hubbard Corp. 


orp. 
peatster Co, 








vee 











Al 
Airdraulics eens 
puney ng. Co. 





dea 

Lewis sagineeriang 
Marsha 

North ‘Amer. Inst. ot 





pel 

Standard Products 

AIRCRAFT NAVIGATION- 
AL INSTRUMENTS 


Collins Radio Co, 
Cook Electric 
De Jur-Amsco 
Doelcam_ Corp. 
Eclipse-Pioneer Div. 
Electronic Associates 
Elgin f Optical Watch 
a 





Federal Telephone 
Fischer & Porter 

lader Inc. Fredric 
Ford Inst. Co. 
Gadgets. Inc. 
General Elec. Co. 
Giannini _ & Co. 
Gurley, W. & L. E. 
Harvey-Well Electronics 

(Continued) 














Radio. "Receptor Co. 
RCA Div. 


Instrument 
Rieker Inst. Co. 
Roller-Smith Co. 
Schwien Engg. 

Servo Corp. of , ae 
Simmonds Accessories 
Sperry Gyroscope Co. 
Stendard Products 
Summers Gyroscope Co. 
Thwing-Albert Inst, Co, 
Triplett Elec. Inst. 

U. 8. Gauge Co. 





Varo Mfg. Co 

Vectron, I 

Westinghouse Elec. 
Weston Elec. Inst. Corp. 


Carl Zeiss, Inc. 


AIRCRAFT POWER 
PLANT INSTRUMENTS 
Aero Instriment Co. 
Aeromarine Inst. Co. 
Airflow Instrument 
Associated Research, Inc. 
Beck Bros. 
Bowser Inc. 


Eclipse- ~Pioneer Div. | 
Edison Inc., Thomas A. 
Electro Products Labs, 
Federal Telegraph Co. 
General Elec. Co. 
(Continued) 


——acme 


Hays Comp. 

Hickok Elec. Inst, 
Jaeger by on Co. 
Kenyon Instrument Co, 
Kollsman “inst Div, 
Tad ON am ll, Moore 
Manning, Maxwe' 
Moisture Register Co, 
Revere Corp. 





Sperry Gyroscope Co, 
Standard Products 
Thwing-Albert Inst. Co, 
Triplett = Inst. 


Uv. 8. Taximeter 

Varo g. Co, 
Westinghouse Elec. 
Weston Elec. Inst. Corp, 
Winslow Co. 


AIR DISTANCE, Indicators 
& Recorders 


Aero Electronics 

Collins Radio Co. 
Eclipse-Pioneer Div, 
Electronic Associates 
Federal Telephone 
Hastings Inst. ~ 
Jaeger Wa' 

Servo Corp. of “imertes 
Simplex Valve & Meter 
Taller & C 


Vectron, Inc, 


AIR DRYERS, Instruments 
Anders Company 

Davis” Engineering Corp. 
Hankinson Co. 

Industrol Corp. 

Logan Engr. Co. 

Passaic Analytical Labs, 
Pittsburgh Lasreteny 
Pritchard & Co 

Specialties Inc. 


AIR FLOW METERS (See 
Flowmeters, Gas) 


AIR METERS (See Gas 
Meters, Positive) 














“visibility” 


—the crystal clear plastic front with clean, 
rounded edges floods the scale with unobstructed natural 
light. The dial sets well up into the translucent cover, 
permitting full natural lighting from the top, sides and bottom. 
(No bezel or case rim interrupts light from any angle.) 


—Another advantage—the full, open dial on this 
new 3” instrument gives much longer scale length than on 
conventional three-inch meters, yet the 
mounting and panel space is exactly the same. 


—Your name or trademark can be shown with colorful emphasis. 


TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO, U.S.A. 


Now—with competition getting keener—is a good 
time to improve your panels. 
Take a look at Model 321 PL soon. 


AKES PRIDE IN HIS WORK 














The Genisco 
“G” ACCELERATOR 





..» One of a group of precision labora- 
tory acceleration testing devices, calibrat- 
ing equipment, and flight instruments. 


OTHER PRODUCTS: 
J Linear Accelerometers, 2—50G 
J Acceleration Switches, Two Stage 
J Analog Digital Converters, 
Electrical Output Counter 
JV Iconolog Series, Flight Film Data Reduction 


_And other devices for flight measurement, 
testing, control, and analysis. 


Dept II 


2233 Federal Avenue 
INCORPORATED Los Angeles 64, Calif. 
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Specialized 
Heat Exchangers ) 


" \ él 
i 





zr. Pritchard «co™i 







UNEXCELLED — 
FOR DEHYDRATION 
OF INSTRUMENT AIR! 


The Pritchard HYDRYER™ 


The Pritchard HYDRYER* is unexcelled for dependable dehy- 
dration of air for instrument and process controls. Dual adsorbers 
provide continuous drying action. Standard packaged units 
designed to reduce dew points of compressed air or other gases to 
minus (—) 40°F. Only service connections are required. Specially 
designed HYDRYER* units can. be tailored to 

your individual requirements. Investigate today! 









* Registered Trade Name 


Write Today for Bulletin No. 16.0.080 





QUALITY 
Speciolized Pro 


EQUIPMENT DIVISION 


Dept. No. 154 908 Grand Ave., Kansas City 6, Mo. 














INSTRUMENT AIR 
DEHUMIDIFIERS 


Provide Air that is CLEAN, Oll- 
FREE and MOISTURE-FREE—the 
first requisite to dependable in- 
strument operation. Designed by 
INSTRUMENT ENGINEERS who 
thoroughly understand instrument 
air system problems. 
Representatives in principal cities. 





CORPORATION 


506 Westfield Ave., East 
Roselle Park, New Jersey 











nece U fadteinionni 


A. W. HAYDON 
D. C. TIMING MOTORS 
with Chronometric Governor 


A primary power source of extreme 
accuracy, this revolutionary develop- 
ment of the A. W. Haydon Company: 
is the first successful production com- 
bining the accuracy of a clock with the 
power of a motor. Made with jeweled 
movements, this extraordinary timer 
permits the solution of problems 
heretofore considered insurmountable, 


@ Extreme accuracy 
@ Wide range of voltage, 


Spel na 


mm ne ght weight 
A..W-rIAYDON 


COMPANY 
2? NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 
Design and Manatactore of Electrical Timing Seviees. 
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AIRPLANE CONTROLS to AMMETERS 


AIRPLANE CONTROLS 
—— RECORD- 


Aero Electronics 
Century Geophysical 
Cook El 


ec, 
Eclipse-Pioneer Div. 
Flight Research Eng. 
General Elec. Co. 
Hathaway Instrument 
Kollsman Instrument 
North Amer. Inst. Co. 
Revere Corp. 
Sheffield Core. 
Sound Apparatus 


AIRSPEED INDICATORS 
(See also Aircraft) 


Aeromarine Inst. Co. 
Baldwin-Lima-Hamilton 
Cook Electric 
Eclipse-Pioneer Div. 
Fuess, Inc. 

Gadgets Inc. 

General Elec. Co. 
Giannini & Co. 
Hastings Inst. Co. 
Hathaway Instrument” 
Illinois Testing Labs. 
Impact Register (Recorders) 
Jaeger Watch Co. 
Kolisman Inst. Div. 
Meriam Co. 

Schwien Engg. Co. 
Servomechanisms, Inc. 
Taller & Cooper 
Wallace & Tlernan 
Waugh Labs. 

U. 8S. Gauge Co. 
Zernickow Co 





AIRSPEED INDICATOR 
TESTERS 


Amthor Test. Inst. Co. 
Baldwin-Lima-Hamilton 
Gadgets Inc. 

Hathaway aasirement 
Ideal Lab. T 

Jaeger Watch Co. 
Meriam Inst. Co. 
Parks Co., Harry S. 
Trimount Inst. Co. 
Wallace & Tiernan 


AIR VELOCITY METERS 


Bacharach Ind. Inst. 
Baldwin- ee 


Instruments 
llinois Testing Labs. 
Precision Thermometer 
Sheffield Corp. 

Taller & Cooper. Inc. 
Victory Engr. 
Westberg Mfg. Co. 








ALARMS, Bearing Temper- 
ature 


Automatic Temp. Control 
Clark Cooper Co. 

Edison, Inc., Thomas A. 
Fenwal, Inc. 


yeneral Electric 
Powers Regulator 
Precision Thermometer 
Victory Engr. 
RMS, Bin-Level (See 


LA 
Controllers, Automatic, 
Granular Material) 


ALARMS, Carbon 
phide 
Baird Associates 


Bisul- 


Davis Emergency Equip. 
ALARMS, Carbon Mon- 
_— Combustible Gas, 
ete 

Baird Associates 

Bullard Co. 


Davis Emergency Equip. 
General Elec. Co. 
Johnson-Williams Ltd, 
Mine Safety Appliances 
Taller & Cooper 
Wheelco Insts. Co. 


ALARMS, High, 
(See Alarms, 
Level) 


ALARMS, Hydrogen Sul- 
phide 

Baird Associates 

Davis Emergency Equip. 


ALARMS, Inflammable Gas 
Bristol Co. 

Bullard Co. 

Davis Emergency Equip. 
Engelhard, Charles 
Engineering Labs., 
General Electric 
Johnson-Williams, Ltd. 
Leeds & Northrup Co. 
Mine Safety Appliances 
Viking Instruments, Inc. 
Wheelco Instruments Co. 


ALARMS, Liquid Level 
Aeromarine Inst. Co. 
Autocall Co. 

Automatic Control <siaien 
Bailey Meter 
Bin-Dicator Cn 

Boston Auto Gage Co. 
Bristol Co. 

Brooks Rotameter 

B.W. Controller 
Campbell Co., J. A. 
Clark Cooper Co. 
Cook Electric 


low water 
Liquid 


Inc. 


(Continued) 


MODEL 247 


POWER CIRCUIT ANALYZER 
also 


MODEL 102 CIRCUIT TESTER 


@ Custom built or special electri- 


cal equipment. 


@ Development and experimental 


work. 


@ Repair, servicing, calibrating 
and certification of electrical 
instruments and test equipment. 


auiliry 


J, 
(L} 


Prrergia® 


Ask for Bulletins 


INSTRUMENT LABORATORIES 
327 W. Walton Pl., Chicago 10, Ill. 
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Cutler-Hammer, Inc. 
Eclipse-Pioneer Div. 
Electronic Prod. Co. 
Fielden Instrument 
Fischer & Porter 
Foxboro Co. 

Friez Instrument Div. 
Hagan Corp. 

Hays Corp. 
Instruments Corp. 
Jerguson Gage & Valve 
Jo-Bell Products 
Kieley & — Inc. 


L. A. B. 
Leupold & ‘Siovens 
Lumenite Co. 

Magnetrol Inc. 
Mason-Neilan Regulator 
McAlear Mfg. 

Mercoid Corp. 
Minneapolis- Sibenligwett 
Moore Products 

Mosher Electronic 
Northern Equip. Co, 
Panellet, Inc. 


Parks Co., Harry 
Photoswitech, Inc. 
Positel Mfg. 


Reliance Gauge Column 
Republic Flow Meters 
Rochester Mfg. 

Rockwell Engr. 

Schade Valve Mfg. Co. 
Shallcross Controls 
Shand & Jurs Co. 
Tagliabue Div. 

Taylor Instrument Cos. 
Thermo Instruments 
Trimont Inst. Co. 
Uehling Instrument 

U. S. Gauge 

Vapor Recovery Systems 
Warrick Co. 

Water Level Controls 
Wheelco Instruments 
Wright-Austin Co. 
Yarnall-Waring Co. 
ALARMS, Radiation 
Georator Corp. 
Kelley-Koett Inst. 


Co. 


Co. 


K-C Scientific Inst. 
Western Radiation 
ALARMS, SMOKE (See 
Smoke Density Indica- 
tors) 


ALIDADES (See Surveying 
Instruments) 


ALKALIMETERS 
Ace Glass _, 
Belco Glass, Inc. 
Central Scientific Co. 
Fisher Scientific Co. 
General Elec. Co. 


(Continued) 





—ERDCo — 


— PRECISION 
INSTRUMENTS 


For Industry and Laboratory 
Typical examples are: 
Subminiature Amplifiers 


Hellige, Inc. 

Kimble Glass Co. 
Kontes Glass Co. 
Rowe Radio Research 
Rubicon Co. 

Ruehfel Co. 

Specialty Glass Co. 


0., A. 

Thwing: Albert Inst. Co 
ALTIMETER TESTERS 
Amthor Test. Inst. Co. 
Baldwin-Lima-Hamilton 
Fuess, Inc. 
Hathaway 
Ideal Lab. 
Kenyon Instrument Co. 
Meriam_ Inst. Co. 
Parks Co., Harry 
Pioneer Instrument Co. 
Standard Products 
Trimount Inst. Co. 
Wallace & Tiernan 
ALTIMETERS (See 

Barometers, Altitude) 


ALTIMETERS, Level 
Flight 


Instrument 


Aeromarine Inst. Co. 

American Paulin 

Baldwin Locomotive 

Giannini 

Kollsman Inst. Div. 

U. S. Gauge 

OLS IMETERS, . ee 

American Paul 

Bruning Co, 

RCA Div. 

Stratex Instrument Co. 

Wallace & Tiernan 

ALTITUDE BAROM- 
ETERS (See Barometers, 
Altitude) 

AMMETERS, A-c. 
range 

Associated Research 

Bradshaw Instruments 

Burlington Instrument 

Dittmore & Freimuth 

General Electric 

International Inst. 

Precision Apparatus Co, 

Rawson —_ Inst. 

Roller-Sm 

Het pe Electric Co. 

U. Gauge 

Welch Scientific 

Westinghouse Elec. 


AMMETERS, Ciamp Type 
Columbia Elec 

Dale Instruments 
Electronic Development 
Ferranti Electric 

General Electric 

U. 8S. Gauge 
Weston Elec. 


Multi- 


Inst. 





Indicators and controls 
Tachometers — electrical, 

without contact with machine 
Pressure Transducers 


with or 





Photoelectric Controls 





Machinery Analysis Stethoscope 





Ultrasonic Oscillators and Trans- 





ducers. 





Custom Built Indicating and Con- 





trol Devices 











QUALITY — 


Write for Information. 


ENGINEERING RESEARCH 
AND DEVELOPMENT CO. 


Box 166 Hinsdale, Ill. 
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AMMETERS, Contact-mak- 
ing 


Assembly Products 
Cole Instrument 
Dittmore & Freimuth 
Esterline-Angus Co. 
General Electric Co. 
Hickok Electrical Inst. 
Lewis Engineering 
Reliance Instrument Co. 
Roller- ig 
Taco West Cor 
Triplett Elec, Inst. 
Weston Electrical 


AMMETERS, 


Assembly Produc 
Associatiated esearch 
de Elec. 


—" 


—! 


Burlington Inst. * Co. 
Cambridge Inst. Co. 
Cole Instrument 

Columbia Elec, Mfg 
Dale _ Instruments 

De Jur-Amsco Corp. 
Dittmore & Freimuth 
Eclipse- Pioneer _— 


Electric Auto 
Electric Design “e 
Electro-Mech. Inst. 
Electro-Tech Equip. 
Electronic Development 
Engelhard, has 
Ferranti Electric, Inc. 
General Elec. Co. 
Hickok Elec. Inst, Co. 
International Instrument 
J-B-T Ins 

Lewis Engineering 
Marion Electrical Inst. 


Miller, M. C. 
Niagara Electrical Inst. 
Norton Electrical Inst. 
Precision Apparatus 
Pyramid Inst. Co. 
Radio City Products 
Rawson Elec. Inst. Co. 
Reliance Instrument Co. 
Rochester Mfg. Co. 
Rodller-Smith 

Sendur Mfg. 

Sensitive Research Inst. 
Shurite Meters 
Simpson Electric Co. 
Sterling Mfg. Co. 
Sticht Co., Herman 
Sun Manufacturing 
Taco West Corp. 
Triplett Electrical Inst. 
U. 8. Gauge 
Welch Mfg. Co 
Westinghouse Elec. 
Weston Elec. Inst. 
Wheelco Inst. Co. 
Winslow Co. 


Mfg. 


Corp. 


Co. 


Corp. 


AMMETERS, 
Standard 


Laboratay 


Burlington Instrument 
Electric 


General 
Rawson Elec, 
Roller-Smith 


Inst. 
Co, 


Sensitive Research Inst, 


Welch 
Weston Elec. 


AMMETERS, 
meters 
Ballantine 


Burlington Inst. 





Burton-Rogers G 


Scientific 


Inst. 
Microam. 


Assembly Products 

Labs, 

Beede Elec. Instrument 
Co, 


st. 
0, 


Cambridge Inst. Co, 


Clough-Brengle 


Co, 


Cole Instrument 
Dale_ Instruments 


De Jur-Amsco 


Co, 


Dittmore & Freimuth 

Electric Design & Mfg 

Electronic Development 
Shas, 


Engelhard, 
General Elec, 


Co, 


Hickok Elec. Inst. Co, 


International 


Instrument 


Lewis Engineering 


MacDonald Co. 
Marion Electri 
Meters, 


w. 
cal teak 


Millivac. Instruments 


National 


Tech. 


Precision Apparatus Co, 


Pyramid Inst. 


Co, 


Radio City Products (p, 
RCA Div, 


Rawson Elec. 
Roller-Smith 


Inst. Co, 


omeoee Research Inst, 
Inst. Co. 


Shelby 
Simpson Elec. 


Ce. 


Sun Electric Corp. 


Taco West 


Corp. 


Tagliabue Corp., C. J. 


Thwing-Albert 
Triplett Hleetr 


Westinghouse 
Weston Elec. 
Wheelco Inst. 
Winslow Co, 
AMMETERS, 
meters, A-c 


Inst: Co, 
= Inst, 


Elec, 
Inst. 
Co. 


Microam- 
Rectifier 


Ballantine Labs. 
Burlington Instrument 


Dale Instrume 
De Jur-Amsco 


nts 
Corp. 


Dittmore & Freimuti 


Electronic 

General 

International 
(Contin 


TRALE MARK « 


ELECTRICAL MEASURING INSTRUMENTS 





Development 
Electric 
Instruments 


ued) 


RUGGED © ATTRACTIVE « MODERATELY PRICED 


TY PES—ammeters, 


milliammeters, ve 


AC and DC. Resistance meters. 


ACCURACY—-well within 5%. 
repulsion type; 


double-vane, 


polarized-vane solenoid 


DC 
type. 


»Itmeters, 


AC meters are 
meters are 


CASES—three basic styles, round or rectangu- 


lar, all requiring 2-5/32” hole. 
available on some D.C. 


types. 
DIALS—all metal 


Zero 
models. 


adjuster 


Also pocket 


age and moisture resistant. 


Special calibrations, one to five colors. 


USES—plate current and voltage 
battery charging and emergency lighting units; 
TV antenna rotator indicators; voltage regula 


tors; polarity 


indicators ; 


plating sets, 


readings; 


ete. 


STOCKED—by leading electronics parts dis 


tributors. 


Ask for Bulletin F-53-SH. 


SHURITE METERS 


3% A Harniltonm St 





New Haven 8 


Conn 


Corp. 





Meters, Inc. 
Miller, M. ¢ 
National Tect 
Norton Electr! 
Precision App: 
Radio City P 
Rawson 
RCA Manufac 
Reiner Electr 
Reliance Inst: 
Roller-Smith 
Sensitive Res 


Sun Electric 

Supreme Inst. 
Tagliabue Cor 
Thwing- Albert 
Triplett Elect 
Welch Scient 
Westinghouse 
Weston Elec. 

Wheelco Inst. 
Winslow Co. 


MSSTERS. 
Autocall C 
Bristol Co. 
Cambridge It 
Cole Instrume 
Dittmore & 


Esterline- Ang 
Fielden Instr 


Westinghouse 
Wheelco Instr 
AMMETERS., 
Cole Instrume 
Columbia El 
Instrum 


Sticht Co., 
Triplett Bee 
Weston Elec. 


QuueTeRs. 
ral El 
Sensitive Res 


AMMETERS, 
Ballantine 1 
Dale Instrun 


AMMETERS 
can El 

Assembly Pro 

Burlington Ii 
‘ambri 


General Elec 


is Engin 
Marion Elect 


croam- 
jectifier 


ment 
D. 
uth 
ment 


ruments 
) 








Marton Elec. Inst. 


AMMETERS. Milliam- 


bly Products 
fallantine Labs. 

Bee. Instrument 
Bradshaw Instruments 


0. 
ean Inst. Co. 


ty Brengle Co. 
Cole Instrument 
Dale Instruments 
De Jur-Amsco Corp. 
Dittmore & Freimut 
Blectrie Design & Mfg. 
Fleetro-Mech. Inst. 

ic Development 
Flectronic Instrument 

, Chas. 

Esterline-Angus Co, 
General Elec. Co. 


Hickok Elec. Inst. Co. 
International =Instrument 
J-B-T Insts. 


lewis Engineering 

Marion Electrical Inst. 
Meters, Inc. 

Miller, . C, 

National Tech. Labs. 
Norton Electrical Inst. 
Precision Apparatus Co. 
Radio City Products Co. 
Rawson Elec. Inst. Co. 
RCA Manufacturing Co. 
Reiner Electronics 
Reliance Instrument 
Roller-Smith 

Sensitive Research Inst. 
Shelby Instrument 

Shurite Meters 

Simpson Elec. Co. 
Standard Science Sup. 
Sun Electric Corp. 
Supreme Inst. Corp. 
Tagliabue Corp., N. J. 
Thwing-Albert Inst. Co, 
Triplett Electrical Inst. 
Welch Scientific 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 
Wheelco Inst. Co 
Winslow Co. 


ieeerens, Recording 
Autocall Co. 

Bristol Co. 

Cambridge Inst. Co. 
Cole Instrument 

Dittmore & Freimuth 
Edin Electronic 
Engelhard, Chas. 
Esterline-Angus Co. 
Fielden Instrument 


Metrotype Corp. 
Measurements 


Roller-Smith 
Sanborn Co. 
Sound Apparatus 


0, 
Tagliabue Div. 
i oo . Ble 
jouse ec, 
Wheelco Instrument 


AMMETERS. Split Core 
Cole Instrument 

Columbia Elec, Mfg. 
Instruments 
Ferranti Electric 

Elec. Co. 


lec. Co. 
Norton Electrical Inst. 
Co. 


‘eston Elec, Inst. Corp. 


QuMETERS. Sen -Crest 
General Elec, setae 
Sensitive Research Inst. 


AMMETERS, , Vheventonte 
Ballantine Lab 

Dale Instruments 

Radio Co. 

retell Engineering 
Westinghouse Elec. 


AaaTERs, Thermo 


Cole se__inet. 

Dale Instruments 
Jur-Amsco 

Hlectronic Development 
reneral Elec, Co. 

Hickok Elec. Inst. Co, 
¥ is Engineering 
arion Electrical Inst. 


Rawson o . 
Roller 8 sm Inst. Co. 
Sen 


Sun Manufacturing 

Taco West Corp. 

Wi tt Electrical Inst. 
W, Scientific 
Winehouse Elec. 

¢ston Elec, Inst. Corp. 





AMMETERS, Thermo-Mil- 
liam meter: 
Assembly Products 
Dale Instruments 
Dittmore & Freimuth 
Electronic Development 
General Electric 
International Instrument 
Lewis Engineering 
Meters, Inc. 
Rawson Elec, Inst. 
Roller-Smith 
Sensitive Research Inst. 
Simpson Electric Co. 
Triplett Elec. Instrument 
Welch Scientific 
Westinghouse Elec. 
Weston Elec, Instrument 
AMMETERS, Zero-Resist- 
ance 
Hickok Elec. 
Marion Elec. 
Miller, M. C, 
Rockwell Engr. 

Sensitive Research Inst. 
AMMONIA ANALYZERS 
(See Gas Analyzers, 

Ammonia) 
AMMONIA CONTROL 
EQUIPMENT 
Arca Regulators, Inc. 
Askania Regulator Co, 
Bailey Meter Co. 
Cash le 
Fischer & Porter 
Foster Serene 


Inst. Co. 
Instrument 


controls 
Hammel-Dahl Co. 
Hoke, Inc. 
Lumenite Co. 
Magnetrol, Inc. 


ar 
Philadelphia Ricrme. Co. 
Phillips Petroleum 
Photoswitch = 
Positel Mfg. 
emenianeten, I 
Schutte & Koerting 
Tagliabue Div. 
Taylor Inst. Cos. 
Taylor & Co., W. A. 
Thermo Instruments 
Wallace & Tiernan Prods. 
AMPEREHOUR METERS 
Associated Research 
Landis & Gyr, Inc. 
Sangamo Electric Co. 
Westinghouse Elec. 


AMPLIFIERS, A-c. 

Aero Electronics 

Airdesign, Inc. 

Allied Radio Corp. 
Amplifier C 

Antenna Reosanch Lab. 
Assembly Products 

Atomic Instrument 

Audio Instrument 

Audio Tone Oscillator 
Automatic Temp. Control 
Ballantine Labs. 

Bark’s Mfg. Co. 

Bowen & Co. 

Brown Electro-Measurement 
Brush Development 
Century Geophysical 
Collins Radio Co. 
Commercial Research 
Concord Radio Corp. 
Consolidated Engg. 
Coulter Electronics 
De Vry Corp 
Doeleam Corp. 
Dorothea Mechanisms, 
Eclipse-Pioneer Div. 
Edin Electronics 
Electro- Mechanical Res. 
Electronic Associates 
Electronic Engr. Assoc. 
Electronic Prod. Co. 
Electro-Medical Lab. 
Electronic Tube 


Gale 


Ferranti Electric 
Ford Inst. Co. 

Freed Transformer 
Furst Electronics 
General Elec. Co. 
General Radio Co. 
Geotechnical Corp. 
Hathaway _ Instrument 
Helland Research Corp. 
Hewlett-Packard 
Instrument Dev. Labs. 
Islip Radio Mfg 
Keithley Instruments 
Krohn- ag Inst. 

Lear, 

MacLeod “& Hanopol 
McFarlin Co. 

Metron Instrument 
Minnesota Electronics 
Photron Instrument 
Process & Instrument 
Rauland-Borg Corp. 
Raytheon Mfg. Co. 
RCA Div. 

Reiner Electronics 
Rohinette Co., W. C. 
Rockwell Engr. 

Rowe Engineering 
Scott, Inc., Hermon 
Servo Corp. of America 
Servomechanisms, Inc. 
Sherron Metallic 
Standard Transformer 
Sun Radio 
Southwestern Ind. Elec. 
Techno Inst. 
Tecktronix, Inc. 
Thordarson Elec. Co. 
Triumph Mfg. Co. 
Walker-Jamieson, Inc. 


(Continued) 


Walkirt Co. 

Waterman Products 

West Coast Electronics 
Wilson & Co. 

Worner Electronics 
Yellow Springs Inst. 


AMPLIFIERS, Audio Fre- 
quency (See Audio-Fre- 
gueney Equipment) 

AMPLIFIERS, ‘Commer 
cial Frequency 

Aero Electronics 

Airdesign, Inc. 

Amplifier Co, 

Assembly Products 

Bark’s Mfg. Co. 

Commercial Research 

oo Corp. 


Dorothea Mechanisms, Gale 
Feiler Engineering 
Freed Transformér 
Furst Electronics 
General Electric Co. 
General Radio Co. 
Feotechnical Corp. 
Hathaway Inst. Co. 
Islip Radio Mfg. 
Keithley Instruments 
MacLeod & Hanopol 
Martin-Hubbard Corp. 
McFarlin Co. 

Millen Mfg. Co. 

Radio —- Co. 
RCA 

rn “Mfg. Co. 
Reeves Instrument 
Reiner Electronics 
Rockwell Engr. 

Rowe Engineering 
Sherron Metallic 
Southwestern Ind. Elec. 
Tektronix, Inc. 
Televiso Co, 
Thordarson Elec. Mfg. 
Waterman Products 


AMPLIFIERS, D-c. 
Aero Electronics 
Allied Radio Corp. 
Amplifier Co. 
Antenna Research Lab. 
Atomic Instrument 
Audio Instrument 
Beam Instruments 
Pacific Div. 

Brush Development 
Century Geophysical 
Cinema Engr. 

Collins Radio Co. 
Concord Radio Corp. 
Consolidated Engg. 
DeVry Corp. 

Doelcam Corp. 

Edin Electronics 
Electro-Mechanical’ Res. 
Electro-Medical Lab. 
Electronic Associates 
Electronic Engr. Assoc. 
Electronic Prod. Co. 
Electronic Tube 
El-Tronics, Ine. 
Engineering Res. & Dev. 
Farrand Optical 
Federal Telephone 
Feiler Engineering 
Ford Inst. Co. 

Furst Electronics 
General Elec. Co. 
General Radio Co. 
Geotechnical Corp. 
Hathaway Instrument 
Heiland Research 
Industrial Control 
Instrument Labs. 
Islip Radio Mfg. 


, ane. 
Lewyt Metal Prod. 
Liston-Falb 
MacLeod & Hanopol 
Magnetic Amplifiers 
Manning, Maxwell, 
Martin-Hubbard Corp. 
McFarlin Co. 

Millen Mfg. Co. 
Millivac Instruments 
Minnesota Electronics 
Perkin Elmer Corp. 
Photovolt Corp. 
Raytheon Mfg. Co. 

A Div. 


Moore 


Reeves Instrument 
Reiner Electronics 
Rockwell Engr. 

Rowe Engineering 
Sanborn 

Servo Corp. of America 
Servomechanisms, Inc. 
Sherron Metallic 
Southwestern Ind. Elec. 
Summers Gyroscope 
Techno Inst. 

Tektronix, Inc. 
Thordarson Elec. Mfg. 
Transmitter Equipment 
Varo Co. 


Walkirt Co. 

Waterman Products 
West Coast Electronics 
Wilson & Co. 

Yellow Springs Inst. 


AMPLIFIERS, Geophysical 
Aero Electronics 

Century Geophysical 
Heiland Research 
Midwestern Geophysical 
Southwestern Ind. Elec. 
Photron Instrument 


AMPLIFIERS, Linear 
Aero Electronics 
Antenna Research Lab. 
Century Geophysical 
Consolidated Engr. 
Electro-Mech, Research 
Ungr. Research & Dev. 
Feiler Engineering 


(Continued) 








AMMETERS to AMPLIFIERS 





ACCURACY WITHIN 
Yo OF 1% 


v Knife edge pointers 


dv Engraved scales 


dv Accuracies to 0.2 of 


% available 


are negligible. 


26 today. 





Reon OO 


magnetic fields. 


os RES ‘Be 


om sone spc Pend «eg Wess 
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HICKOK portables are available in Ammeters, 
Milliammeters, Voltmeters, Millivoltmeters, Watt- 
meters and Wattless Component 
Housed ‘in new type phenolic, steel lined case 
which shields the fine accuracy of these instru- . 
ments from external 
caused by changes in ambient temperature 


Indicators. 


Errors 


Write for the complete HICKOK Catalog No. 








THE HICKOK ELECTRICAL INSTRUMENT CO. 


° CLEVELAND 8, OHIO 


10519 DUPONT AVENUE 











Sensitivity .......- 


A-89 





Please mention THE 1952 INSTRUMENTS INDEX 





THE 
PORTABLE 
DIRECT 
CURRENT 
RECORDER 














FOR MEASUREMENT OF MICRO CURRENTS 


The New W&T Portable Direct Current Recorder per- 
mits direct recording of minute electrical currents and 


voltages. Brief specifications are: 


Type ..cceee «++++. Moving Magnet, 
changeable coil. 


1 part in 1000 of full 


scale range. 


Minimum Range... 0 to 100 microamperes. 


Maximum Range...0 to 6.0 amperes. 


Coil Adjusting 


Range .......++. 2.3 to 25 ampere turns. 
Write today for complete details —there’s no obligation 


Scale Length..... 2% inches. 


Chart Diameter. . 8 inches. 

Chart Speed..... 1 revolution per 24 
hours, 

CASE ccccasccere Highly finished hard 
wood, 


Size ....0000+2+. 13” high by 10%” 
wide by 544” deep. 


Weight ......... 10 pounds. 


WALLACE & TIERNAN 
PRODUCTS, 


MECHANISM 


INC. 


TRUMEN 


Belleville 9, New Jersey « Represented in Principal Cities 





when writing. For addresses, see pages 157-179 








AMPLIFIERS to ATTENUATORS 





Quality 
INSTRUMENT 
COMPONENTS 


have years of built-in service. Wiper blades 


Write for catalogue !1-Ax. 


PRECISION INSTRUMENT 
TYPE ROTARY TAP SWITCHES 


Using the same fine precision construc- 
tion of Cinema attenuators these 
switches are built for dependability. 
Tailored to your custom requirements. 
Brass, Nickel Silver, and Coin Silver 
contacts. 








FIXED AND VARIABLE AUDIO 
FREQUENCY ATTENUATORS 


Cinema Controls are made to the highest degree of accuracy and 


and contacts are hand- 


lapped and matched. Precision types from 1/10 db. Over 500 models. 





Write us giving your requirements. 


CINEMA ENGINEERING COMPANY 


1510 WEST VERDUGO AVENUE, BURBANK, CALIFORNIA 


Export Agents: Frozor & Honsen. Lid. * 





301 Cley Street + Son Francisco, Colif., U. $. A. 








Furst Electronics 
Gulton Mfg. Co. 
Industrial Electronics 
Midwestern Geophysical 
Millivac Instrument 
Radiation Counter Labs. 
Radioactive Products 
Servo Corp. 

Specialties Inc. 

Swedish Gage Co. 


Electro-Mech. Research 
Electronic Instrument 
Engr. Research & Dev. 
Feiler Engineering 
Furst Electronics 
General Radio Co. 
Hewlett-Packard 
Kalbfell Labs. 

Marconi Inst. Ltd. 


Tracerlab Polarad Electronics Techno Inst. 
ones Technology Inst. Corp. ANALYZERS, Gas 
MPLIFIERS, Radio Free awaLyzeRs, Chemical ne x: ced 
a as 7 Composition, Recording ANALYZERS, Infrared 
ntenna Research Lab. Controlling Applied Physics Corp. 
Audio Development Aero gg Baird Associates 
= Labs. American Inst. Co. Liston-Folb 
Collins Radi k, Oop. Applied Physics Corp. Mine Safety Appliances 
ollins Radio Applied Research Labs. Perkin-Elmer Corp. 
wernt poy —— h Baird Assoc! 
ectro- earc! Reckman. Inc., Arnold 0. ANALYZERS, Ignition 


El-Tronics, Inc. Cam : 
Engineering Res. & Dev. = enon BL Co. 
Feiler Engineering Consolidated Engg. 
Ferris Inst. 
General Elec. Co, Harry W. 
Geophysical Inst. Co, Edin Electronics 

Harvey Radio Labs. Fisher Scientific Co. 
Helland Research Friez Inst. Div. 

slip Radio Mfg. General Elec. Co. 
Fav Flectric Industrial Instruments 
McFarlin Co. 


ietert Co., 








Measuremen . is & Northrup Co, 
Millen Mfg. Co. Macbeth Corp. 

Phillips P-troleum Machlett & Son, E. 
Polarad Electronics Mine Safety Appliances 
Radio Rooees Co. National Technical Labs. 
Ra . Co. Patwin Inst. Div. 

— v. Phillins Petroleum 


Podhielniak. Tne. 


Sargent & Co., E. H. 
Scientific Glass App. 
Skaneateles Mfg. 
Tagliabue Div. 


ANALYZERS, Electric 
Wave 
Edin Electronics 


Sylvan Electronic Labs. 
Te¥tronix. Tne. 
Triumph Mfg. Co. 
Waterman Products 
West Coast Electronics 


AMPLIFIERS, Vibration 
Aero Electronics 


Century- Geovhvsical iv. 
Consolidated Engr. Scott, Inc, Hermon 
Dice Co., J. W. Techno Inst. 


Eleciro-Products Labs. Wilmotte, Inc. 
Engr. Research & Dev. 
Feiler Engineering 


Furst Electronics Bradshaw Instruments 


Gulton Mfg. Co. Dale Instruments 
Heiland Research Electronic Development 
Industrial Electronics baer — 
Belawpesteen — Precision Os oarean Co, 
Scott Inc., H. H. RC 

Southwestern Ind. Elec. ) Elec. 





Sperry Gyroscope Co. Weston Elec. Inst, 
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AMPLIFIERS, Wideband 


aed Emergency Eavio. 


Laboratory Equip. Corp. 


ANALYZERS, Electronic 
Cireuit 


ANALYZERS, gage 
Aero Electronic: 
Aircraft Electronics 


Flight Research Eng. 
General Electric 
Genisco Inc. 
Hathaway Instrument 
Reeves Instrument 


System 
Fox Valley Inst. 
Hickok Elec. Inst. 
AgALY Zane 

Cireuit Tester 

Aero Electronics 
Bradshaw Instruments 
Cincinnati Clock 
Dale Instruments 
Electronic Development 
Feiler Engineering 
Flight Research Eng. 
General Electric 
Instruments Labs. 
Precision Apparatus 

lier Smi 
Triplett Elec. Inst. 
Westinghouse Elec. 
Weston Elec. Inst. 


ANALYZERS, 
Power 


Cincinnati Clock 

Cole Instrument 

Edin Electronics 

Elec. Facilities, Inc. 
Electro-Products Labs. 
Electro-Tech. Equip. 
Esterline-Ancus 
General Electric 





I 
§ 
Triplett 
y 


Aerovox 

Amerline 

Audio- Tone Oscillator 

Bradshaw_Instruments 

Chicago Indust. Inst. 

Clough-Brengle Co. 

Communication Meas. 
Dale Instruments 

Electronic Development 


(Continued) 


(See 


Industrial 


Industrial 


ANALYZERS, Radio Set 
Corp. 


Lab. 


Electronic Instrument 


lec 
Feiler Engineerin: 
General Electric 


Hickok Elec. Inst. Co. 
Jackson Electrical Inst. 
Kay Electric 

Kepco Labs 

Lyman Blectronic 
MacLeod & Hanopol 
hr. 7, Corp. 
Meters, 

Precision "Apparatus Co. 


Radex Corp. 

Radio City, “Products Co. 

] eC ‘ae g. Co. 

RCA 

Reiner MPlectrontes 
Smith 


oe Elec. Co. 
— 





rs riplett me “Inst. Co. 
riumph &. 

Universal Inst. Co. 
Watermin Products Co. 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 
ANALYZERS, Sound 
Aircraft Electronics 

















Feiler Engineering 
General Elec. Co. 
General Radio Co, 
Hewlett-Packard 

Hickok Elec. Inst. Co. 
Kay Blectric 

Minnesota Electronics 
RCA Manufacturing Co, 
Hermon 


Western Electric 
Westinghouse Elec. 
Weston Elec. Inst. 


ANEMOMETERS, Hot-wire 
Friez Inst. Div. 

Hastings Inst. Co. 

Serdex, Inc, 

Victory Ener. 

Willson Products, Inc. 


AMEMOMETERS, Mechan- 


Alina Corp. 

American Inst. Co. 
Reckman & Whitley 
Dietzgen_ Co. 
Eclipse-Pioneer Div. 
Flight Research Eng. 
Friez Instrument 
Geophysical Inst. Co. 
G. M. Mfg. Co. 





Gray Instrument 
Green Henry_J. 
Instruments Corp. 


Mico Instrument Co. 
Revere Corp, 
Rieker Inst. Co. 
Spence Engineering Co. 
Stewart, ». ae 
Taylor Inst. Cos. 
Wallace & Tiernan 
Westberg Mfg. Co. 
Wilson Products, Inc. 
ANGULAR MOMENTUM 
DEMONSTRATOR 
Eastern Science Co. 
Mico Instrument Co. 
Sorenson & 


APPARATUS, Laboratory 

American Inst. Co. 

Anctcherger Bros. 

Baird Associates 

Raltimore Riological Lab. 

Bausch & Lomb Opt. 

Relco Glass, Ine. 

Berge. J. & H. 

Best Scientific Glass 

Pethlehem Apvaratus Co. 

Boekel & Co. 

Boonton Radio Corp. 

Praun Corp. 

Braun- Knecht- Heimann 

Ruffalo Apparatus Corp. 

Burrell Tech. Supply Co. 

Calkins Co. 

Callahan & Co. 

Calta Glass Works 

Cargile, R. P. 

Central Scientific Co. 

Chandler & Stedman 

Chemical Rubher Co. 
Apnaratus Co. 

Ming oy 1 


Co, 

Colloid ora ent Co. 
Yurtin & co 

Cuthbert Co. 

Daigeer & Co. 

Dearborn Scientific 


Eastern Scientific Co. 
Feton-Dikeman oa 
Fherbach & Son 
Electro- Medical Lab. 
Flectro-Products Labs. 
Flectro Tech. Fauin, 
Empire Lab. Supply 
Frb & Gray 

Ervin *Co. 

Fassett Co. 

Fojler Engineering 
Ferguson Co, 

Ferner Co, 


(Continued) 


Fisher Scientific Co, 
Flett Laboratory 

Food Technology, Inc. 
Freas Glass Works 
Fredericks, Geerne E. 
Freed, Me 
Gaertner Selentiic Corp. 
Gardner Labora’ 

Biological Supply 

Genisco, Inc. 
Gerrish- Padgett, Corp. 
Gertsch Products 

Goetze Niemer Co. 

Gorrell Gorrell 
Gotham Scientific Co, 


Howe & French, Inc. 
Industrial Scientific 
International Equip, 
Jerguson Sone alve 
Kalbfell Labs. 

Kansas City Lab. Supply 
Kauffman-Lattimer Co. 
Koch & Co, 

Kontes Glass 





Laboratory Materials Co. 
Laboratory Specialties 
LaPine & Co. 

Levitt Ferguson Co. 
Lindly & Co. 

Lovins Engr. 
Macalaster Bicknell 

Son 


M. B. Mfg. Co. 
a: -Doster- 


ngton 
Menlo satan — 
Merz Enginee 
Meyer seemitie * supply 
Microchemical_ Service 
Millen Mfg. Co. 
Milo Rdo. & Electr. 
Mine & Smelter Sup. Co. 
Nashville Surgical Supply 
National Scientific Corp. 
Nester Co., Inc. 
Supply 


Supply 
New York Scien. Supply 
Pajo-Meyers, Inc. 
Phipps & Bird, Inc. 
Podbielniak, Inc. 
Precise Measurements Co. 
Precision Scientific Co. 
Premier Crystal Labs. 
Rascher & Betzold 
R- Scientific Inst. 
Refinery Supply Co. 
Rochester Lab. Supply 
Roemer ‘Drea Co. 
Rupp & Bowman Co. 
Sargent & Co. 
Schaar & Company 
Scientific Glass App. 
Scientific Supplies Co, 
Servomechanisms, Inc. 
Standard Glass App. 
Standard Science Sup. 
Standard Scientific 
Steel Citv Testing Mach. 


Cc. 
Technical Products Go. 
Tenney En 
Thomas Co. Arthur iH. 
Thrie Co., J. 
University Se diaiies Co. 
Walker & Co.. Geo. T. 
Welch Setentific 
Western Machinery Co, 
Western Scientific Co. 
Wheaton Co., T. 
Wilkens-Anderson Co. 
Will Corporation 
Williams Annaratus Co. 
Williams, Rrown & Farle 
Woods ‘Lab. Apnaratus’’ 
Yonkers Lab. Supply Co. 


APPARATUS. errr, 
Fused Quart: 

Crystal Pc Tabs. 

Distillation Products 

Eastern Industries 

Flectro Prodvets: Labs. 

Electronic Products 

Frh & Grav 

Farrand Ontical 


Fish-Sehurman Corp. 
Goere Flectric Co. 


fife. 
Hanovia Chem. ‘& Mfz. 
Huggins Ths. 
Inst. Develonment Labs. 
Kehl Scientific Inst. 
Laboratory Fauin. Corp. 
Macalaster 7. 
Mann Co. 
Micrmherteal Rervice 


Phoe . Inst. 
Rtoelting Co.. C. 
ermal Syndicate. Ltd. 
Titra-Violet Products 
wane 


TT 
APP ARATUS, Laboratory 


Ace ‘Glass Ine. 
Aloe Co., A. 
American Inst. Co. 
Annlied_ Research 
Releo T.shoratory 
Boehmke Ontical Co. 
Boekel & Co, 
Burrell Tech. Supply 
Central Sctentific Co. 
Century Geonhysical 
Chemical Rubber Co. 
(Continued) 





, scher r & Porter 
rish-Schuman Co, 
isher Sclentitic Co, 
lett Laboratory 








Griebel 


Laboratory Equip, Co, 
Laboratory Materials Co, 
Macalaster_ Bicknell 
Machlett & Son 





Meyer Scientific. Supply 
Microchemical Service 
Nester Co., 


Philadelphia Therm, Co, 
Phillips Petroleum 
Phoenix Prec. Inst. 
Podbielniak, Inc. 
Precision Scientific Co. 
Precision Thermometer 
Process & alt 





Scientific Glass App. 
Scientific Inst. Co, 


ence Sup. 
Standard pelentifie 
Stoelting Co., C. 
Tagliabue Div. 
Technical Products 
Tenney Engineering 
Thomas Co., Arthur H, 
Uhrig Co., Joseph 
Universal X-Ray Poets, 
Walker & Co., Geo, T, 
Welch Scientific 
Wilkens-Anderson Co, 
Will Corporation 


AREA "oy (See Flow 
Meters, Area 
ARTIFICIAL HORIZON 
(See also Aircraft 
Instruments) 
E*stern Science Co. 
Eclipse-Pioneer Div, 
General Elec. Co. 
Reeves Instrument 
Schwien Engg. Co. 
Sperry Gyroscope Co. 
Summers Gyroscope 





ASPHALT PENETRATION 
See Needles 


NEEDLES ( 
Asphalt Penetration) 


ASPHALT TESTING AP- 
PARATUS (See Testers, 
Asphalt) 


ASTRONOMICAL 
INSTRUMENTS 
Bausch & Lomb 
Berger & Sons 
Clark & Sons 
Dome Precision 
Eastern Science Co. 
Eclipse-Pioneer Div, 
Fecker. Inc. 
Gaertner Scientific Corp. 
Henson Co., Fred C. 
Lenox Inst. Co. 
Mann Co, W. I. 
Mico Instrument Co. 
Mogey & Sons 
Perkin-Elmer Corp. 
Palos Optical Co. 
Schwien Engr. 
Taylor Inst. Cos. 
Tinsley Labs 
Unertl Optical Co, 
Warren-Knight Co. 


White Co. 
Carl Zeiss, Inc. 
ATTENUATORS 


Audio Instrument 
Centralab Div. 
Cinema Engr. 
Inst. Co. 
mtg Mfg. Co. 


Co. 

Electro Products Lab. 
engineering 
Radio Co. 
Harvey Radio Labs. 
Hewlett-Packard Co. 
Hickok Electrical Inst. 
International Resistance 
Key Electric Co. 

Leeds & Northrup 
Mallory & Co. 
Measurements Corp 
Ohmite Mfg. Co. 
elrtemate Res, & Dev. 


CA 
Reiner Electronics 
Scott, Inc., Hermon 


(Continued) 
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Pressure 
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Acme Indus 
American I 
Clark & So 


AUTOMAT! 
troflers 0 


AUTOMOT! 

INSTRUI 
Airdraulics 
! rach 


g. 
Cambridge 





Sorp. 


.. 





geo Corp. of America 


DIO-FREGU ENCY 
MQUIPMEN 


aides eT aio ‘Corp. 
‘American Recenmetentions 


rea Co. 


Products 
on i cteenent Co, 
Audio Instrument 
Audio-Tone Oscillator 
Baird Associates 
Ballattine Labs. 

fg. Co. 
Instrument 





Brush Development 


Cinema 
Clark Radio Equip. 
Clarke Inst. Corp. 


Radio Corp. 


en Co. 
Uaipee- Pioneer Div. 
Edin Electronics 
Blectro-Mech. ne 


Ine. 

gineering Res. & Dev. 
uirchild Camera 

Federal Telephone 

eller Engineering 

Freed Transformer 

Heneral Elec. Co. 

jeneral Radio Co. 


arvey Radio Labs. 
elland Research 


fackson ; 
albfell Labs., Inc. 
tay Electric Co. 
Lear, Inc. 

li Metal Prod. 
Mac! & Hanopol 
atin Hubbard Corp. 


rp 
Massa Laboratories 
McFarlin Co. 








v1 Corp. 


h Corp. 
Metron Instrument 
Millen Mfg. Co. 
on Electronics 
National Co. 

Polarad Electro 

a Crystal. I bs. 

0 Receptor Co. 

Rauland Bore. Corp. 

n Mfg. ¥ 

CA Div. 

teiner Electronics 

ott, Inc., Hermon 

Shallcross Mfg. Co. 

herron Metallic 

sound Apparatus 

Southwestern Ind. Elec. 

tandard Transformer 

ylvania Elec. Pi 

echnology Instrument 

eleviso Co. 

ag Elec. Co. 
Mfg. Co. 


nated Sound’ Eng. 
United Transformer ‘Corp. 
Westinghouse Elec. 


AUDIO. FREQUENCY os- 
CILLATORS (See Os- 
cillators, Audio-Fre- 
queney 


AUDIOMETERS 
Marconi Insts. Ltd. 
Scott, Inc., H. H . 
Stoelting Co., C. J. 
AUTOCLAVES, High- 
Pressure 


American Instrument 
Parr Instrument 
Precision Scientific 

ka Inst. Corp. 
AUTO-COLLIMATORS 
Acme Industrial 
American Inst. Co. 
Clark & Sons 


Dome Precision 
Dusenberg Co, 
Engis Equipment 

















-Elmer_ Corp. 

Unertl Optical Co. 
AUTOMATIC (See Con- 
trollers or Regulators) 
MTQMOTIVE SERVICE 
INSTRUMENTS 
Airdraulicn 4 _ te 

q ear Mo Indus. Inst. 


Co. 
Cambridge Inst. Co. 
Cole Instrument 


(Continued) 





Electric Heat Control 
Engelhard, Chas. 
Engineering Res. & Dev. 
Fox ‘= Inst. 

Hays Cor 

Hickok Elec. Inst. Co. 
Kimble Glass 

Lewis Engineering 

wie ag * Co, 


Ricker Inst. Co. 

Shauer Mfg. Co. 

Scott, Inc., Hermon 
Triplett. Elec. aes. 
Westberg Mfg. C 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 


LL aged INSTRU- 


rt dh and Lateral; In- 
dicators, Pitch & Bank; 
Chambers, Test & Calibra- 
tion, ete. 

Abrams Inst. Co. 

Aero Electronics 
Aeromarine Inst. Co. 
Aeroequip Corp. 

Aircraft Indicators Co. 
Airdraulics Engineering 
American Meas. Inst. 
American Paulin System 
Bailey Meter Co. 

Boonton Radio Corp. 
Coleman Instrument 





Eclipse-Pioneet Div. 
Edison Inc., Thomas A, 
Federal Telegraph Co. 


General Elec, Co. 
Giannini & Co., G. 
Guardian Elec. * Mfg. 
Ideal Lab. Tool 
Jadur Import 
Kollsman Inst, Div. 
Lackner Co. 

Lewis Engineering 
Machlett & Son 
Maxson Corp. 

North Amer. Inst. Co. 
Reeves Instruments 
Revere Corp. 
Rochester Mfg. Co. 
Schwien Eng. 
Sperry Gyroscope Co. 
Standard Products Ine. 
Summers Gyroscope 
Televiso Co. 
Trimount Inst. Co. 
oR Ge Inst. 


Wallace & Tiernan 
Westinghouse Elec. 
Weston Elec. Inst. 
Wheelco Instruments 
Co., David 


Wiancko Engineeri ng 
Winslow Co. 


AZIMUTH INSTRUMENTS 


Bliss & Co. 

Dusenbery Co. 

Eastern Science Co. 
Eastern Specialty Co. 
Fecker, J. W. 

Flight Research Eng 
Gaertner Scientific Caen 
Hand & Sons 

Keuffel & Heser Co. 
i Optical Co. 
ea 

Leupold & Stevens 
Negus, T. & J. 
Ritchie & Son 
Stafford Co. 

Summers Gyroscope 
Unertl Optical Co. 
Warren-Knight Co. 
White Co. 


BALANCES (See also ob- 
ect of measurement and 
control) 


BALANCES, Analytical 
Ainsworth & Sons 
Becker Div,, Christian 
Central Scientific Co. 
Chicago ae Co. 
Dietert Co. 
Exact Weight Scale Co. 
Fisher Scientific Co. 
Heusser —- 
Jarrell-Ash Co. 
Microchemical Service 
Pfaltz & Bauer, Inc, 
Roller-Smith 
Seedburo Equipm 
Seederer- Konlbusch, * tn. 
Thomas Co., Arthur H. 
Thompson Balance 
Troemner, — 
Voland & Son 
Welch Sctentific 


BALANCES, Assay 
Ainsworth & Sons 
com Scientific Co. 


mith 
Seederer-Kohlbusch, Inc. 
Thompson Balance 
Troemner, Henry 
Voland & Sons 


BALANCES, Automatle 
Recordin 
Eagimoertag Res. & Dev. 
Roller-Smith 
Taller & Cooper 

ed Kohlbush, Ine. 
Voiand & Sons 








BALANCES, Bullion 
Becker Div., Christian 
Exact Weight Scale 
Seederer- on Inc, 
‘Troemner, 

Voland- & Sons, Fine, 


BALANCES, es Density 
Central Scientific Co, 
Exact Weight Scale Co. 
Hagan Corp. 


Refinery Supply Co. 
Thomas Co., Arthur H. 


BALANCES, Hydrostatic 
Central Scientific Co. 

Chicago Apparatus Co. 
Seederer-Kohlbusch, Inc. 


BALANCES, Jewelers 
Becker Div., Christian 
Roller-Smith 
Seederer-Kohlbusch, Inc, 
Troemner, Henry 
Voland & Sons, Inc. 


BALANCES, Joly’s 
Central Scientific Co. 
Eberbach & Son 
Welch Scientific’ 


BALANCES, Memnetie 
Exact Weight 8 cale 
Geophysical Inst. Co. 
Instrument Lab., Inc. 
Seederer-Kohlbusch, Inc. 
Voland & Sons 


BALANCES, Magnetic 
(Geophysical) 

Century Geophysical 
Edin Electronics 
Geophysical Inst. Co. 
Ruska Inst. Corp. 


BALANCES, Micro 
Ainsworth & Sons 
Becker Div., Christian 
Cady & Co., E. 
Canadian Radium 
Central Scientific Co. 
Heusser Instrument 
Microchemical Service 
Mittelman_ Electronics 
Pfaltz & Bauer, Inc. 
Thomas Co., Arthur H. 
Voland & Sons, Ine. 


BALANCES, Precision for 
Weights & Measures 
Ainsworth & Sons 

Becker Div., Christian 
Burke & James 

Cady & Co., E. J. 

Central Scientific Co. 
Chatillon & Sons 


& Mfg. 
Exact Weight Scale Co. 
Heusser Instrument 
W. & L. E. Gurley 
Jacobs Bros. Co. 
Ohaus Scale Co. 
Pfaltz & Bauer, Inc. 
Roller-Smith 
Seedburo Equipment 
Seederer-Kohlbusch, Inc. 
Thompson Balance 
Troemner, Henry 
Voland & Sons, Ine. 
Welch Scientific Co. 


BALANCES, Pulp 
Becker Div., Christian 
Central. Scientific Co. 
Exact Weight Scale 
Heusser Instrument 
Jacobs Bros. Co. 
Seederer Kohlbush, Inc. 
Thompson Balance 


Troemner, Henry 
———— a Inst. Co. 
Voland & S& Inc. 


Williams Apparatus Co. 
BALANCES, Specific 
Gravity 


Baird Associates 
Becker Div., Christian 


Chicago Apparatus Co. 
Eberbach 

Exact Weight Scale Co. 
Fisher Scientific 
Heusser Instrument 


Refinery Supply 
Ruehfel Co, 
Seederer-Kohlbusch, Inc. 
Thomas Co,. Arthur H. 
Troemner, Henry 
Welch Scientific 
BALANCES, Surface 
Tension 

Central_ Scientific Co. 
Roller-Smith Co. 
Seederer-Kohlbusch, Inc. 
Torsion Balance Co. 
BALANCES, a Beam 
Central Scientif 
Dietert_Co., , a w. 
Faeet Weight Scale Co. 
Fisher Scientific Co. 
Ohaus Scale Corp. 
Seedburo Paioment 
Seederer oh Ine. 


Troemner, Hen 

Welch Setentific 
BALANCES, Volumetric 
Flask 

Becker Inc., Christian 
Seederer Kohlbush, Inc. 


BALANCES, Westphal 
Becker Div., Christian 





Pfaltz auer, Inc. 
Troemner, Henry 








AUDIO-FREQUENCY to BALANCES 


TUBE TESTER 


ALL VOLTAGES VARIABLE AND METERED 











TESTS TUBES PER MANUFACTURERS 
MANUALS AND JAN SPECIFICATIONS 


Designed for precise laboratory measurement of 
the most important vacuum tube characteristic, 
Transconductance (Mutual Conductance). 


This new instrument places a separate voltage on 
each element of the tube. These voltages can be 
varied and measured by means of separate vari- 
able rheostats and meters in each circuit. AC 
ripple has been completely filtered out of the plate, 
screen and grid circuits. 


Invaluable for development and research work in 
studying the behavior of various tubes when used 
in non-conventional and special circuits. 


Model 7002 SHORT AND LEAKAGE TESTING 


The complete short test is 
provided in a separate instru- 
ment to remove possible cause 
of oscillation. Permits adjust- 
ment for regulating sensitiv- 
ity of indicator and voltage 
applied between all elements. 


OTHER HICKOK LABORATORY MODELS 


MODEL 539-A, ENGINEERS PORTABLE 

Provides choice of 3 AC signals, 0.25, 0.5 and 2.5 volts. 

Separate AC meter measures line voltage at all 
times. 

Separate voltmeter measures grid bias. 


MODEL 538-A, ENGINEERS PORTABLE 
Has built in 20,000 ohm per volt DC multimeter. 


Write for complete information today. 





THE HICKOK ELECTRICAL INSTRUMENT CO. 


10519 Dupont Avenue @ Cleveland 8, Ohio 


Please mention THE 1952 INSTRUMENTS INDEX when writing. For addresses, see pages 157-179 
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BALANCING MACHINES to BOMBS 





Make your tedious weighing job 


Simple and Routine with 
Roller-Smith 


PRECISION BALANCES 





bi 


SAVE TIME—SAVE MONEY 


IN ASSAYING — RESEARCH — PRODUC- 
TION CONTROL—ANALYTICAL WORK 


In the Manufacture of 


Chemicals - Textiles - Lamp Fila- 
ments - Radio Tubes - Explosives 
- Watches - Paints - Biologicals 


The Roller-Smith Precision Balance is 
universally used for weighing within 
the range of 3 mg to 150 grams. 
Everyday applications include the 
measurement of liquid surface ten- 
sion, yarn numbering, counting ex- 
tremely small parts by weight, assay- 
ing precious ores, weighing diamonds 
and specific gravity determinatons. 


The Roller-Smith Precision Balance i< 
the result of careful research and 
painstaking design to produce a bet- 
ter means for rapid weighing, 
quality control and uniformity in 
the manufacture of your products. 


ee ee ee ee 


The Roller-Smith Precision Balance is 
backed by over 40 years of research 
and development experience in the 
engineering of fine products. Let 
Roller-Smith help you with your 
weighing problems. 


Write now for the 
Roller-Smith Precision Balance Catalog. 


ROLLER-SMITH 


CORPORATION 
BETHLEHEM, PA. 
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BALANCING MACHINES, 
Dynamic 


Aero Electronics 


Electronic Corp. 

Exact Weight Scale 

Ferner Co. 

General Elec. Co. 

Gisholt Machine Co. 

Globe Tool & Engg. 

Lion Mfg., Inc. 

Minnesota Electronics 

Olsen Testing Machine 

Westinghouse Elec. 

numa MACHINES, 
tati 

Anderson Bros. Mfg. Co. 

Annis Co. 

Best Mfg. Co. 

Commerce Pattern Fdry. 

Exact Weight Scale 

Ferner Co, 

Gisholt Machine Co. 


Olsen Testing Machine 
Sundstrand Machine Tool 
Taylor Dynamometer 
Toledo Scale Co. 
BALLISTIC INSTRU- 
MENTS, Crime Detection 
(See Microscopes, Ballistic 
Comparison) 
BALLISTIC INSTRU- 
MENTS, Electrical 
Berkeley Scientific 
Cambridge Inst. Co. 
Cole Instruments 
General Elec, Co. 
Gulton Mfg. 
Jacobs Instruments 
Kay Electric Co. 
Leeds & Northrup Co. 
Potter Instrument 
Precision Ther. & Inst. 
Rawson Electrical Inst. 
Rubicon Co. 
Sensitive Research Inst. 
Triplett Elec. Inst. 
Walkirt Co. 
Westinghouse Elec. 
BALLISTIC INSTRU- 
TS, Pie te 
ek & Lomb 
Berkeley Scientific 
Cambridge Inst. Co. 
Jacobs Instruments 
Kay Electric Co. 
Maxson Corp. 
Potter Instrument 
Precision Therm. & Inst. 
Rawson Elec. Inst. Co. 
Reeves Instrument 
Rutishauser Corp. 


BANK & T 
Co. 


m_ Corp. 
Eclipse-Pioneer Div. 
General Electric 
Ideal Lab. Tool 
Schwien Engineering 
ae 6. — 


TU 
INDICATOR TESTERS 
Parks Co., Harr: 
Schwien Tt. A Co. 
Standard Products Inc. 


BARKOMETERS 
Central Scientific Co. 
Kahl Scientific Inst. 
Freas Glass Works 
Fleischhauer & Son 


G. M. Mfg. Co., Ine. 
iriebel Co. 
H-B Inst. Co., Inc. 


Moeller Instrument Co. 


Precision Therm. & Inst. 
Ruehfel Co. 

Schultheis Corp. 

Tagliabue Div. 

Taylor Inst. Cos. 

Weksler Thermometer 
BAROGRAPHS (See 
Barometers, Recording) 


BAROMETERS, — 
Aeromarine Inst., Co 

Am. Paulin System 
Bowen & Co. 

Bruning Co. 

clipse. Pioneer Div. 
Flader Inc., Fredric 
Friez Instrument 


Green, a sd J. 
H H Thermostats 
Hass Bros. Inst. 


Ideal Lab. Tool 
Instruments Corp. 
Kenyon Instrument Co. 
Keuffel & Esser Co. 
Kollsman Inst. Div. 
Mine Safety App. Co. 
Panoramic Radio Co. 
Post Co. 

Precision Thermometer 
Stratex Instrument Co. 
Taylor Inst. Cos. 
Technicraft Engg. 
Thwing-Albert Inst. 
Tiernan 


Welch Scientific 
Westinghouse Elec. 
White Co. 

Wiancko Engineering 


BAROMETERS, Aneroid 
Am. Paulin System 
Central Scientific Co. 
Eclipse-Pioneer Div. 
Fisher Scientific 

Friez Instrument 
Instruments Corp. 


(Continued) 


Co. 


Kenyon Instrument Co, 
Keuffel & Esser Co. 
Kollsman Inst. Co, 
Mine Safety App. Co. 
Negus, T.8S. & J.D. 
Post Co. 

Precision Instrument 
Scientific Inst. Co. 
Serdex, Inc. 

Standard Thermometer 
Stewart, M. C, 
Taylor Inst. Cos. 
Testrite Instrument Co, 
Wallace & Tiernan 
Warren Knight Co. 
White Co. 


BAROMETERS., Mercurial 
Alpha {nstrument Co. 
Builders- Providence 
Central Scientific Co. 
Chicago Apparatus Co. 
Dietert Co. 

Eberbach & Son 
Eclipse-Pioneer Div. 
Fisher Scientifie Co. 
Friez Instruments 
Gaertner Scientific 
Green, Henry J. 
Hass Bros. Inst. 
Ideal Lab. Tool 
Instruments Corp. 


essler Co. 

Manning, Maxwell & Moore 
Moeller Instrument Co. 
Negus, T.S. 

Precision Thermometer 
Sargent 


Scientific ea. Co. 
Specialty Glass Co. 
Standard Science Sup. 
Stoelting Co. 
Tagliabue Div. 

Taylor Inst. Cos. 
Trimount Inst. Co. 
Uehling Instrument Co. 
Universal X-Ray Prods. 
Wallace & Tiernan 
Weksler Thermometer 
Welch Scientific 


BAROMETERS, Recording 
Alden Products 

Alfax Paper 

Am. Paulin System 
Bacharach Ind. Inst. 
Bristol Co. 
Brown Inst. 
Foxboro Co. 
Friez Instrument 
Green, Henry J. 
Hathaway Instrument 
H & H Thermostats 
Ideal Lab. Tool 
Impact Register 
Instruments Corp. 
Kenyon Instrument Co. 
Keuffel & Esser Co. 
Serdex, Inc. 

Taylor Inst. Cos. 
Uehling Instrument Co, 


BAROMETERS, Station 

American Paulin 

Friez Instrument 

Green, Henry J. 

Ideal Lab. Tool 

Kollsman Inst. Div. 

Manning, Maxwell, Moore 

Precision Thermometer 

Universal X-Ray Prods. 

Wallace & Tiernan 

sanoneraic PRESSURE 

INDIC. RS 

Am. alt d System 

Bristol Co. 

ee lg * aename 

‘Ox 

Friez Instrement 

Ideal Lab. Tool 

Instrument Corp. 

Kenyon Instrument 

Keuffel & Esser Co. 

Kollsman Div. 

Manning, oy & Moore 
t. 


Div. 


Co. 


Precision Thermometer 
rdex, Inc. 

Statham Labs. 

Tagliabue Div. 

Taylor Inst. Cos. 

Uehling Instrument Co. 

Wallace & Tiernan 

Warren Knight Co, 

SASORETEIC PRESSURE 
RECORDERS (See 

Barometers, Recording) 

BATHS, Calibrating 

American Inst. 

Bowser Inc. 

Braun Corp. 

Process & Instruments 

Ruska Inst. Corp. 

Tenney Engr. 


BATTERIES, Dry 
Burgess Battery Co. 
Kellogg Switchboard 
Magnavox Co. 
Mallory and Co, 
National Carbon 

RCA Div. 

Specialty Battery 
Walker-Jimieson, Inc. 


BATTERY CHARGERS 
American Communications 
Automatic Elec. Chicago 
Control Corp. 
Cutler-Hammer, Inc. 
Eclipse-Pioneer Div. 
Electrical Facilities, Inc. 
Electric Heat Control 
Electronic Instrument 
Federal, Telephone 

Ferrantl Electric, Inc. 
General Electric Co. 
Kellogg Switchboard 
Mallory & Co, 

Radio Receptor Co. 


(Continued) 








24-hour chart 
inch mercury or the nearest one 
foot altitude. 
e ACCURATE 

e DEPENDABLE 
e PORTABLE 


CRO | 


BAROGRAPH 





Also 
ALTIMETERS 
BAROMETERS 


Send for Catalog 


AMERICAN PAULIN SYSTEM 
1847 So. Flower St., 
Los Angeles 15, Calif. 


reads to 0.001 











Schauer Mfg. Co. 
Sorenson & Co. 

Standard Transformer 
Ward Leonard Electric Co. 
Westinghouse Elec. 


BATTERY ELIMINATORS 
American Communications 
Assembly Products 
Automatic Elec. Chicago 
Consolidated Engg. 

Electro Products Labs. 
Electronic Prod. Co. 
Electrenic Instrument 
Federal Telephone 
General Electric Co. 
General Radio Co, 

Hagan Corp. 

Kellogg Switchboard 
Mallory & Co. 

National Time & Signal 
RCA Div. 

Schauer Mfe. Co. 
Standard Electric Time Co. 
Standard Transformer 


BATTERY TESTERS (See 
Testers, Battery) 


BEAM COMPASSES (See 
Drawing Instruments) 


BEARING CIRCLES 
Alpha Instrument Co. 
Dusenbery Co. 

Eastern Specialty Co. 


Geophysical Inst. Co. 
Kollmorgen Optical Co, 
Negus, T. S. J. D. 
Ritchie & Son 


BEARING TESTERS (See 
Testers Bearing) 5 


BEATING TESTERS (See 
Testers, Beating) 


BELLOWS, METALLIC 
Aeromarine Inst. (Co. 
Askania Regulator Co. 
Bridgeport Thermostat Div. 
Chicago Metal Hose 
Clifford Mfg. Co. 

Cook Electric Co, 

Fulton Sylphon Div. 
Hammel-Dahl Co. 
Summers Gyroscope 


BENCHES, Optical 
Baird Associates 
Bausch & Lomb 
Cambridge Inst. Co. 
Central Scientific Co. 
Chicago Apparatus Co, 
Fuess, . Ine. 

Gaertner Scientific Corp 
Geophysical Inst, © 
Jarrell-Ash Co. 

Mico Instrument Co. 
Optical Service & Dev. 
Carl Zeiss, Ine. 


BEVEL PROTRACTORS 


(See Drawing Instru- 
ments) 

BIN LEVEL INDICATOR 
(See Controllers, Auto- 
matic, Granular Material 
Leve 

BINNACLES 


(See 
Nautical Instruments) 


BINOCULARS 


Alpha Instrument Co, 
Am. Telescope Labs. 
Bausch & Lomb Optical 
Bray Optical Co. 
Clark & Sons 

Dome Precision 
Eclipse-Pioneer Div. 


Fecker, Ine. 
Kolisman Inst. Div. 
ogey & Sons 
Negus, T.S. & J.D. 


Palos ‘Optical Co. 
Testrite Instrument Co. 
Unertl Optical Co. 
Warren Knight Co, 
White Co. 

Wollensak Optical Co. 


BINOCULARS, Polarizing, 
Variable Density, ete. 

Polarizing Inst. Co. 

Unertl Optical Co. 


BLAST METER (See Flow 
Meters, Blast) 


BLOCKS, Terminal 
Ahrendt Instrument 
Cinema Engr. 

Cole Instrument 
Lewis Engineering 
States Co. 


BOLOMETERS 
Baird Associates 
Ballantine Labs. 
Cambridge Inst. Co. 
Eppley Laboratory 
Farrand Optical 
MacDonald Co. 
Sperry Gyroscope Co. 


BOMBS, High pressure for 
testing bottom hole 
samples, Oil & Gas 

American Inst. Co. 

Hoke. Ine. 

Koehler Instrument 

Precision Scientific 

Refinery Supply Co 

Ruska Inst. Co, 
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BOTTLES, | 
Ace Glass’ I 
American M 


Podbielniak 
(Col 
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INO 


LABe 





01 





al 


RS 
tru. 


ATOR 
Auto: 


terial 


Flow 


, Hydrogenation 
oun Inst. Bo. 
‘Autoclave Engineers 
parr Instrument Co. 
Precision Scientific 
Ruska Inst. Corp. 
BOMBS, Lean Oil 
el oe, Fitting 
instrumen 
Pa on Scientific 
goMBS, Micro Combustion 
Autoclave Engineers 
Mierochemical Service 
parr Instrument Co. 
Precision Scientific 
BS, Oxygen 
Hoy Instrument Co. 
Precision Scientific 
sett Co., Henry L. 
BOMBS, Reid Vapor Pres- 


sure 
American Inst. Co. 
Central Scientific Co, 
Daniel Orifice Fitting 
Koehler Instrument 
Precision Scientific Co. 
Refinery Supply Co. 
Tagliabue Div. 
BOMBS, Sodium Peroxide 
Parr Instrument Co. 
BOMBS, Specific Gravity 
Central Scientific Co. 
Daniel Orifice Fitting 
Refinery Supply Co. 
BOMBS, Sulpur 
Central Scientific Co, 
Parr Instrument Co. 
Refinery Supply 
BOMBS, Temperature 
Ruska Inst. Corp. 
Shand & Jurs Co. 
Vapor Recovery Systems 
BORE INSPECTION _IN- 
STRUMENTS (See Tele- 
scopes, Bore, (Inspection) 
BOTTLES, Cubic Foot 
American Meter Co. 
Central Scientific Co. 
Fish-Schurman Co. 
Precision Scientific Co. 
Superior Meter Co, 


Belleoo Glass, Inc. 
Central Scientific Co. 
Chicago Apparatus Co. 
Corning Glass Werks 
Fish-Schurman Co. 
Fisher Scientific Cu. 
Kimble Glass Co, 
Kontes Glass Co, 
Podbielniak, Inc. 
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Scientific Glass App. 
Specialty Glass Co. 


Welch Scientific 
BOTTLES, Weighing 

Ace Glass, Inc. 

Bellco Glass, Inc. 

Central Scientific Co. 

Chicago Apparatus Co. 

Fish-Schurman Co, 

Fisher Scientific Co, 
Kimble Glass Co. 

Kontes Glass Co. 

Microchemical Service 
Podbielniak, Inc, 
Scientific Glass App. 
Specialty Glass Co. 
Standard Science Sup. 
Uhrig Co., J. F. 

Welch Scientific 

BOXES, Aytron Shunt 
Eastern Specialty 

Fisher Scientific 

Leeds & Northrup 
Rubicon Co. 

Shallcross Mfg. Co. 
Winslow Co. 

BOXES, Ratio 

Associated Research 

Brown Electro-Measurement 
Calidyne Co. 

Cambridge Inst. Co, 
Cinema Engr. 

Cole Instrument 

Daven Co. 

Fischer & Porter 

General Radio Co. 

Leeds & Northrup 
Rubicon Co. 

Sensitive Research Inst. 
Shallcross Mfg. Co. 
yinslow 

BOXES, Resistance 
Associated Research 
Automatic Elec. Chicago 
Berkshire Laboratories 
Brown Electro-Measurement 
Bunnell Co., J. ‘ 
Cambridge Inst. Co. 
Central Scientific 
Chicago Apparatus 
Cinema Engr. 
Clough Brengle Co. 
Cole Instrument 
Cutler-Hammer, 
Daven le 
Electronic Dev. Lab. 
General Radio Co. 
Leeds & Northrup 
Muter Company 
Ohmite Mfg. Co, 
Radio City Products 
Reiner Electronics 
Rubicon Co. 


Co. 


Inc, 


(Continued) 


PECIALTY 
OFFERS 


LAB-BILT DRY BATTERIES 


Sensitive Research Inst. 
Shallcross Mfg. Co, 
Thwing-Albert Inst, Co. 
Triumph Mfg. Co, 


. Co, 
hermostat 
Process & Instruments 
Thwing-Albert Inst. Co. 
Winslow Co. 


BRAKE TESTING METER 
(See Testers and Testing 
Machines, Brake) 


eRieees, ELECTRICAL, 
-¢. 


Aerovox Corp. 
Associated Research 
Baldwin-Lima-Hamilton 
Brown Electro-Measurement 
Cambridge Inst. Co. 
Clough-Brengle Co, 
Cole Instrument 
Consolidated Engg. 
Daven 3% 

Electronic Dev. Lab. 
Electronic Prod. Co. 
El-Tronics Co. 

Feiler Engineering 
Freed Transformer 
Jeneral Elec, Co, 
General Radio Co. 

Gray Instrument 
Leeds & Northrup Co. 
Loudon Insts. 

Radio City Products 
Reiner Electronics 
Rubicon Co, 

Shallcross Mfg. Co. 
Sherron Metallic 
Technology Instrument 
Tobe Deutschmann Corp. 
United Transformer 


BRIDGES, ELECTRICAL 
Capacitance 
Aerovox Corp. 
Associated Research 
Brown Electro-Measurement 
Brush Development 
Cambridge Inst. Co, 
Central Scientific Co. 
Clippard Inst. Lab 
Clough Brengle Co. 
Cole Instrument 
Communication Meas. 
Electronic Dev. Lab. 
Electronic Instrument 
Feiler Engineering 
Freed Transformer 
General Elec. Co, 
General Radio Co. 
Gray Instrument 
Industrial Inst. Inc. 
Jackson Electrical Inst. 
Kalbfell Labs., Inc. 


Lab. 


(Continued) 


Leeds & Northrup Co. 
Measurements Corp. 
Rubicon Co, 

Sherron Metallic 

Solar Mfg. Corp. 
Sylvania Elec. Prods. 
Tobe Deutschmann Corp. 
Triplett Elec, Inst, Co. 
Triumph Mfg. Co, 


BRIDGES ELECTRICAL 


Conductivity 
Aerovox Corp. 
Associated Research 
Cambridge Inst, Co. 
Central Scientific Co. 
Cole Instrument 
Edin Electronics 
Electro-Mec Lab. 
Electronic Prod. Co, 
Feiler Engineering 
Freed Transformer 
General Electric 
Gray Instrument 
Industrial Inst, 
Klett Mfg. Co. 
Leeds & Northrup Co. 
Rubicon Co. 
Shallcross Mfg. Co. 
Sherron Metallic 
Thwing-Albert Inst. 


BRIDGES, ELECTRICAL 
D-c, 


Ine. 


Co. 


Associated Research 
Baldwin-Lima-Hamilton 
Clippard Inst. Lab. 
Cole Instrument 
Consolidated Engg. 
Daven Co. 

Edin Electronics 
Electro-Mec Lab. 
Electronic Dev. 
El-Tronics, Inc. 

Eppley Laboratory, Inc. 
Feiler Engineering 
Fisher Scientific 
Freed Transformer 
Feneral Radio 

tray Instrument 

Leeds & Northrup 
Measurements Corp. 
Radio City Products 
Reiner Electronics 
Rubicon Co, 

Shallcross Mfg. 

Sherron Metallic 
Thwing-Albert Inst. Co. 
Winslow Co. 


Lab. 


BRIDGES, ELECTRICAL 
Hoopes 


Cole Instrument 

Freed Transformer 
Gray Instrument 

Leeds & Northrup Co. 






Standard or Custom-made 


Write for FREE CATALOG 


This catalog gives complete specifications of 
78 Lab-Bilt Batteries of industrial and hard- 


to-get types. 


CUSTOM-MADE BATTERIES 


















BOMBS to BRIDGES 





BOILER METER 


@ This dependable and accurate guide to 
maximum combustion economy is me under- 
stood and followed by t It indicates, 

ds and integrat Steam Flow from the 
boiler, records Air Flow plied for b 
tion, and records Flue Gas Temperature. 

Best combustion efficiency is 
keeping Steam Flow and Air Flow pens together 
so that the records coincide one upon the other. 
The record of flue gas temperature when com- 
pared with that of Steam Flow shows the condi- 
tion of baffles and tubes, and indicates heat 
absorption efficiency. 

The Bailey Steam Flow-Air Flow Boiler Meter 
reduces fuel costs, lessens maintenance and 
outage, lowers standby costs and adds capacity. 
It is suitable for boiler plants operating units 
of 100 h.p. or more fired with stokers, pulverized 
coal, gas, oil or other fuels. 

In order to obtain the maximum benefit from 
the Bailey Boiler Meter, it should be made an 
integral part of a Bailey Combustion Control 
System so that combustion losses are auto- 
matically corrected for even as they tend to 
appear. 

or further details, refer to Sweet's Engineer- 
ing Catalog or send for a copy of bulletin No. 46. 


BAILEY METER COMPANY 
1041 IVANHOE ROAD CLEVELAND, O 
Bailey Meter ( Montreal 














ompany Ltd Canada 


Leil 


PRECISION 





JEWEL BEARINGS 


SAPPHIRE & GLASS 


Performance’ proved 
for precision and long 
life by .world’s leading 
makers of electrical, 
aircraft and _ timing instruments; 
compasses; weather recorders; all 
testing, indicating and 
recording apparatus. 








Battery Specification Sheet illustrated in cat- 
alog enables you to get any type dry battery 
designed and made to your individual spec- 
ifications — even in small quantities! 


SUPER SERVICE 

Specialty Battery Company is specially 
equipped to make all Lab-Bilt Batteries FRESH 
for each order and ship immediately. Give 
your <¢ s this valuable service. Write 
for a new catalog today. 














The engineering staff of the Bird 
Company is at your service for all 
Serving industry with 
um SPECIALTY BATTERY COMPANY Aard flO b0d 
° 
Ray-O-Vac Company &,Co., Ine. 


small-bearing problems. gq 
fine jewels since 1913 
1 Spruce St., Waltham 54, Mass. 


A Subsidiary of the 





MADISON 10, WISCONSIN 
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BRIDGES to CAPACITANCE METERS 


peeweees 
Gace 
ee 


eeeccces 


For low-level measurements of 
stress, strain, displacement, 
pressure, temperature, velocity, 
acceleration. High gain, 30 av 
input for 1-ma output; bandpass 

frequency response, 0 to 500 
cps 2% flat. Automatic com- 
pensation for static zero drift 
of oscillograph traces permits 
truly unattended operation. 
Special stress - analysis cali- 
bration network allows direct 
reading of stress in steel. 














Transducer inputs feed through 
thermally - insulated plug-in 
bridge circuits for 1-, 2-, and 
4-legged configurations. Fac- 
ilitates summing or difference- 
taking within transducer arrays 
through single amplifier channel. 
Low noise and exceptional 
stability under local electrical 
disturbance, temperature and 
humidity variation. 
Send today for further data. 


hte fe) ile 
ENGINEERING 


ASSOCIATES, LTD. 





1046-A Brittan Avenue 
San Carlos, California 





BRIDGES, ELECTRICAL 
imped: 


pedance 
Brown Electro-Measurement 
Clarke Inst. Corp. 
Cole Instrument 
Daven Co. 
Electronic Dev. Lab. 
Feiler Engineering 
Freed Transformer 
General Elect. Co. 
General Radio 
Gray Instrument 
Hewlett-Packard 


Kalbfell Labs., Inc 
eeds & Northrup 
Radex Co’ 


., Herm 
Technology Instrument 
Thwing-Albert Inst. Co. 
Winslow Co. 
BRIDGES, ELECTRICAL 

Inductance 
Associated Research 
Brush Development 
Campridge Inst. Co. 
Cole Instrument 
Daven Co. 
Electronic Dev. Lab. 
Electronic Instrument 
Feiler Engineering 
Freed Transformer 
General Elec. Co. 
General Radio Co. 
Gray Instrument 
ndustrial Instr., Inc. 
Kalbfell Labs., Inc. 
eeds & Northrup Co. 
Measurements Corp. 
mom a Co. 
Rubico 
Triumph Mtg. Co. 
Winslow Co. 


BRIDGES, ELECTRICAL, 
Kelvin 
Associated Research 


ec! ros. 
Cambridge Inst. Co. 
Central Scientific 

Cole Instrument 

Electro Products Lab. 
Eppley Laboratory 
Feiler Engineering 

Freed Transformer 
femal Elec, Co. 

Gray Instrument 
Industrial Inst. Inc. 
Leeds & Northrup Co. 
Rubicon Co. 

Shallcross Mfg. Co. 
Sticht Co. 

Tagliabue Corp., C. J. 
Thwing-Albert Inst. Co. 
Winslow Co. 


BRIDGES, ELECTRICAL, 
Limit 


Associated Research 
Clippard Inst. Lab. 
Cole Instrument 
Communication Meas, 
Electro-Mec 
Electronte Dev. Lab. 
El-Tronics, Inc. 
Feiler Engineering 
Freed Transformer 
Gray Instrument 
Industrial Insts. ne, 
Leeds & Northrup 
Radio City Products 
Reiner Electronics 
ubicon Co, 
Shallcross Mfg. Co. 
Sticht Co. 
Winslow Co, 


BRIDGES, ELECTRICAL, 
Megoh 


e 
Associated Research, Inc. 
Beck Bros, 
Cambridge Inst. Co. 
Clough Brengle Co. 
Cole Instrument 
Electronic Dev. Lab. 
Electronic Instrument 
Electro Products Lab. 
Feiler Engineering 
Freed Transformer 
General Elec. Co. 
General Radio Co. 
Gray Instrument 
Industrial Instruments 
Leeds & Northrup Co. 


RCA 
Roller-Smith Co, 


ubicon Co. 
Shallcross Mfg. Co. 
Sticht Co., Herman 
Triumph Mfg. Co. 
Winslow Co. 


BRIDGES, eerren., 
Power-Fac' 
Cambridge = Co. 
Clough-Brengle Co, 
Cole Instrument 
Electronic Dev. Lab. 
Electronic Instrument 
General Electric Co. 
General Radio Co, 
Gray Instrument 
Industrial Instruments 
Leed & Northrup Co. 


BRIDGES, SUmeTeteAl. 
Slide Wir 
Beck Bros. 
Cambridge Inst. Co. 
Central *Sclentitic Co. 
Cole Instrument 
Electronic Dev. Lab. 
Feiler Engineering 
Industrial Insts. Inc. 
Leeds orthrup Co. 
Meter Devices Co. 
Roller-Smith Co. 
Rubicon Co. 
Shallcross Mfg. Co. 





Lab. 


Thwing-Albert “Inst. Co. 
Welch Mfg. Co. 


BRIDGES, ELECTRICAL, 
Vacuum Tube 

Central —— Co. 

Co! trum: 


Crown Ind. Prods. 
Eclipse-Pioneer 
Electronic Prod. Co. 
Eleetro gy Lab. 


Feiler Engineerin 
Fisher Belentitic. Co. 


Radio Co. 
Harvey Radio Labs. 
ial Insts. Inc. 








ndustria 





Lear, Inc. 

RCA Manufacturing 

Sylvania Elec. Prod. 

Televiso Co. 

Thwing-Albert Inst Co 

Triumph Mfg. Co. 

Wilson & Co. 

oni ene. ELECTRICAL, 
att 

Aerovox Corp. 

Freed ‘Transformer Co. 

Sperry Gyroscope Co. 

BRIDGES, ELECTRICAL 

Wheatstone 

Associated Research 

—- — Hamilton 


Biddle Co, James 

Borden Engineering 

Brown Electro-Measurement 
Cambridge Inst. Co. 
Central Scientific Co. 
Chicago Apparatus Co, 
Cole Instrument 
a Meas. 
Daven 

Electronic “Dev. Lab. 
Electro-Mec Lab. 
Electro Products Lab. 
Electro-Tech. Equip. 
Eppley Laboratory 
Feiler Engineering 
yeneral Elec, Co. 
General Radio Co. 
Gray Instrument 
Industrial Control 
Industrial Inst. Inc. 
Leeds & Northrup Co. 
Loudon Insts. 

Roller- — Co. 
Rubico 

Shallcross Mtg. Co. 
Sticht Co. 

Tagliabue Div. 
Thwing-Albert Inst. Co. 
Welch Mfg. Co. 
Winslow Co. 

B.T.U. INDICATORS 
Central Scientific Co. 
Cutler- —” Inc. 
Hagan Cor 

Precision ‘Scientific 
BURETTES 

Ace Glass Inc. 





Lab. 


Electronics Products 
Fish-Schurman Co. 
Fisher Scientific Co. 
G. M. Mfg. Co. 
Griebel - 

Hays Cor 

Kahl Scientific Inst. 
Kimble Glass Co. 
Kontes Glass Co. 
Macalaster Bicknell Co. 
Machlett & So 
Microchemical Service 
Palo-Myers, Inc. 
Podbielniak, Inc. 
Rascher & Bet2old 
Robertson & Co., J. H. 
Sargent & Co. 

Scientific Glass App. Co. 
Scientific Instr. Co. 
Specialty Glass Co, 
Welch Scientific 


CABIN PRESSURE 
CONTROLS (Aeroplane) 
AiResearch Div 

Eclipse- Pioneer Div. 
ag A Instr. Div. 
Minneapolis-Honeywell 
Robinette 

Schwien Engineering 


CABINETS, Test (See 
Chambers, Test) 


CABLE TESTERS (See 
Testers, Cable) 


CALIBRATING EQUIP- 
MENT for Electrical 


Amer. 
Associated Research, Inc. 
Beck Bros. 

Browning Labs. 
Calidyne Co. 

Cambridge Inst. Co. 
Clippard Inst. Lab. 
Cole Instrument 
Commercial Research 
Daven Co. 

Eastern Specialty Co. 
Electrical Paclities. Ine, 
Electro-Tech. 

Electronic Associates 
Electronic Dev. Lab. 
Feiler Engineering 
Ferranti Electric, Inc. 
General Electric Co. 
Gray Instrument ¥ 
Hathaway Instrument Co. 
Heiland Research 


. Inst. 
Industrial Electronics 
Lavoie Laboratories 
Leeds & Northrup Co. 
Lewis Engineering 


(Continued) 


jitn orc Inst. 


LF Corp. 
Nankervis Co., G. L. 
National Tech, Labs. 
Potter Instrument 


Rawson Elec, Inst, Co. 


RCA 
Roller-Smith Co, 
Rowe Engineering 
Rubicon Co. 
Rutherford Electronics 
Sangamo wy 4 
Scott, Inc., Her 
Sensitive esearch “inst. 
| nny Mfg. Co. 





Sorenson 0. 
Sperry Gyroscope Co, 
Standard Electric Time 
Standard Products Inc. 
Televiso Co. 
Thwing-Albert Instrument 
Walkirt Co. 
Western Electro-Mech. 
Weston Electrical Inst. 
CALIBRATING 
EQUIPMENT for 
Testing Machines 
American Meas. Inst. 
Amer. Time Products 
Baldwin-Lima-Hamilton 
Cady & Co., J. 
age ge Research 
Dillon & Co., Inc., 
General Electric Co. 
Hathaway Instrument Co. 
Instruments Labs. 
M. B. Mfg. Co. 
Olsen Testing Machine 
Pittsburgh Instrument 
Riehle Testing Machine 
Standard Products Inc. 
Steel City Testing Mach. 
Thwing-Albert Instrument 
CALIPER RULES 
American Meas. Inst. 
Brown & Sharpe 
DoAll Co. 
Lufkin Rule Co. 
Millers Falls Co. 
Starrett Co., L. 
Weber Co. 
Welch Scientific 
Zeiss. Inc., Carl 
CALIPERS, Indicating 
Alina Corp. 


American Meas. Insts. 


Federal Products Corp. 
Indicating Calipers Co, 
Magnetic Gauge Co. 
Sheffield Corp. 
Starrett Co. 
CALIPERS, 
Outside 
American Meas. 
arpe 


Inside & 
Inst. 


Eitzen Co. 
Farrell-Birmingham 
zarge for Rolls) 
Federal Products Corp. 
Glogau Co. 
Indicating Calipers Co. 


0. 
Maveg Machine Sales 
Co, 


Co., Ine, 
Sheffield Corp.” 
Starrett Co. 
Summers Gyroscope 
Welch Mfg. Co. 
Zeiss, Inc., Carl 


CALIPERS, Square 
DoAll Co. 

Lufkin Rule Co, 
Starrett Co. 


CALIPERS, 
Alina Corp. 
American Meas. 
Brown Sha’ 

Park Sales Co. 
Starrett, L. 8. 


CALORIMETERS, 
Adiabatic 


Bowen & Co. 

Central Scientific 
Emerson Apparatus Co. 
Ever Ready Thermometer 
Parr Instrument Co. 


CALORIMETERS, Coal & 
Fuel 


Central Scientific Co. 
Emerson Apparatus Co. 
Ever Ready Thermometer 
Fisher Scientific 

Parr Instrument Co. 
Precision Therm 

Welch Mfg. Co. 
Wilkens- Andersen Co, 


CALORIMETERS, one 
American Meter 

Central Scientific “Co. 
Connelly, Inc. 
Cutler-Hammer, Inc. 
Ever Ready Thermometer 
Hays Corp. 

Precision Tictentific Co. 
Precision Thermometer 
Refinery —— Co. 
Wilkens-Anderson Co. 


CALORIMETERS, Oxygen 
Bomb 
Central Scientific 


Emerson Apparatus 
Ever Ready ar 


Vernier 


Insts. 





Refinery Supply Co, 


CALORIMETE 
Bomb TERS, Permia 


Ever Re Therm: 
Fisher Scientific 
Parr Instrument 

Central Scientific 


Wilkens-Anderson Co, 


CAMERAS, Aerial 
Ahrams Instrument 
Fairchild Camera & Ing, 
Specialties Inc. 
Vectron, Inc. 


CAMERAS, Microfiim 
Abrams Instrument 
Bell & Howell 
Bolsey Corp. 
Burke & James c 

0. 


Microstat Corp. 
— Oscillosope Re. 
n 


Co J 
Berkshire Laboratories 
Century Geophysical 
Electro-Medical Lab, 
Fairchild Camera & Inst, 
Flight Research Engr, 
General Radio 
Midwestern Geophysical 
Photographic Products 
Rutishauser Corp. 
Southwestern Ind. Elec, 


CAMERAS, SCIENTIFIC 
Abrams Instrument 
Baird Associates 
Bausch & Lomb Opt. 
Beckman & Whitley 
Burke & James 
Cambridge Inst. Co. 
Century Geophysics! 
Coleman Inst. & Mfg. 
De Vry Corp. 
DuMont Labs. 
Eastman Kodak Co, 
Electro-Medical Lab, 


ab. 

Flight Research Eng, 

General Radio Co. 

Graflex Corp. 

Heiland Research 
Jacobs Instruments 
Jarrell- As Co. 

Leitz, 

Mico Instrument Co, 
Perkin-Elmer Corp. 
Process & Instruments 
Rutishauser Corp. 
Stoetting Co., C. J. 
Warrick, Frederick 

Zeiss, Inc., Carl 
CAMERAS, SCIENTIFIC 
Back Reflection 

Abrams — 
Bolsey 

Farrand ‘Opiica cal 

General Elec. X-Ray Dept. 
Hayes Scientific App. 

Leitz, Inc. 

North Amer, Phillips 
Picker X-Ray 
CAMERAS, SCIENTIFIC 
Diffrac (See X-Ray 
Ganaen "piffraction) 
AMERAS, SCIENTIFIC 

re 


Bolsey Corp. 

Burke & James 

De Vry Corp. 
Eastern Science & 
Eastman Kodak C 
Flight Research Eng. 
General Radio Co. 
Geophysical Inst. Co, 
Jacobs Instruments 
Process & Instruments 
Maurer, Inc. 


CAMERAS, soar 


Photo Mier 

scopes, Metallographie) 

CAMERAS, SCIENTIFIC, 
Motion Pictures, High 


peed 

= & yo 

Burke & Jam 
General Radio. Co. 
CAMERAS, Television 
Du Mont Labs., Ine. 
General Electric 
Jacobs Instruments 
Perkin-Elmer Corp. 
RCA Div. 
Television Equipment 


CAPACITANCE METERS 
Aerovox Corp. 

Biddle Co., Jas. G. 
Boonton lo 

Cambridge Inst. Co. 
Clough-Brengle Co. 

Cole Instruments 
Electronic Dev. Lab. 
Feiler Engineering 
Fielden Instrument 
General 

General Radio 

Jackson Electrical Inst 
Kalbfell Labs. 
Leed: 





ubicon ¥ 

Sickles Co. 
Solar M orp. 
Sprague Electric Co. 
Triplett Elec, Inst. 
Wilson & Co. 
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CAPACIT: 
Cambridge 


General E 








CAPACITORS to CELLS, KERR 


= || eee «TEST CHAMBERS 


Pen COMPANY High and Low Temperatures 


“% Controlled Humidity 
_ + 200°F. to - 150°F. 


‘ 20% to 95% R.H. 








losope Re 

tri 1 cu. ft. to 75 cu. ft. cabinets 
im Walk-in Rooms 

ne Temperature Baths 

Baa? Electronic or pneumatic recording 
er or indicating control systems 


o CUSTOM CHAMBERS 
built to specifications. 
years of satisfactory service! 













































Eng. 
Stand 
ndard Ladinel Lo 
a ’ 
Co, . 
ate 52 Washington Avenue 
1 CARLSTADT, N. J. 
ITIFIC 
ay Dept. 
App. CAPACITORS, Air CAPACITORS, Precision CARBON DIOXIDE 
ps Cambridge Inst. Co. Aerovox_ Corp. METERS (See Gas Ana- 
| — eogrie Os. Brown a lyzers, Carbon Dioxide) 
jeneral Radio Co. Cardwell Mfg. Co, 
TIFIC Johnson Co., E. F. Centralab Div. es ag gy 
X-Ray Leeds & Northrup Co. Condenser Products lyzers. Carbon Monoxide) 
mn) Millen Mfg. Co. Cornell Dubilier 
TIFIC North Amer. Philips Crystal Research Labs. CARBON PILES (See 
CAPACITORS, Electrolytic Fast & Co., John E. one 
Aerovox Corp. General Elec. Co. ompression 
American Condenser General Radio a CATHETOMETERS 
Chicago Condenser Gulton Mfg. Co Cambridge Inst. Co. 
Cornell Dubilier Industrial Condenser Central Scientific Co. 
General Elec. Co. Leeds & Northrup Co. Dietert Co. 
\ Industrial Condenser MacLeod & Hanopol Eberbach & Son 
x Magnavox Co. Mallory & Co. Ferner Co. 
ng. Mallory & Co. Millen Mfg. Co. Gaetner Scientific Corp. 
National Co. National Co. Henson Co., Fred C. 
Co. Sangamo Electric Potter Co. Jarrell-Ash Co. 
Solar Mfg. Corp. Sprague Electric Co. Mico Instrument Co. 
nents ae Blectrie. Co. Winslow Co. Welch Scientific 
eutschmann Corp. , Variabl 
TIFIC, Walker-Jamieson, Inc. gar "Sone, Toe. — pce + oF =. Me 4 
Micro- Westinghouse Elec. Cambridge Inst. Co. Ray) selliographs, Cathode 
hie) a Mica pe | _" 
Marke Inst. Corp. 
iets, Cambridge Inst. Co. Clippard Instrument 2 
8 Cornell Dubilier Crystal Research Labs. Leeds & Northrup Co. 
Centrala’ . Dittmore & Freimuth Zeiss, Inc. 
rystal Fereerch Labs. Eitel-McCullough, Inc. 
Jeneral Elec. Engineering — Ass. CELLS, Conductivity, Elee- 
Jeneral Radio , 4 General Elec, Co. 
ion ndustrial Inst., Inc. General Radiv Co. allied aante Co. 
Ic. Kellogg Switchboard Harvey Radio Labs, American Inst. Co. 
Northrup Co. Johnson Co., E. F. Cambridge Inst. Co. 
Mallory & Co. Kellogg Switchboard Central Scientific Co. 
Measurements Corp. Leeds & Northrup Co. Coleman Electric Co. 
National Co. Measurements Corp. Engelhard, Charles 
nt RCA Millen Mfg. Co. Fisher Scientific Co. 
“TERS Rubicon Co, National Co. Fredericks Co., George 
Sangamo Electric @o. Oak Mfg. Co. Gray Instrument Co. 
Sickles Co, Rauland Corp. H-B Instrument 
, Solar” “ute, Corp. Rubicon Co. Industrial Instruments CCURATE control of temperature or pH is vital to modern heat treating or chemical 
me Sprague Electric Co. United Condenser Instrument Lab., Inc. processing, because only in this way can uniform quality be obtained under 
Whats tenser CAPACITY METERS Klett Mig. Co. in mass production conditions. 
CAPACITORS, Paper Bernard, Hy. Poway Rg ge Potentiometers have made such control possible, and “the heart” of these instruments in 
American Condenser Bradshaw Instruments Revere Co. most cases, for over 25 years, has been the Eplab Standard Cell. This cell is a “yardstick 
i ae ae Chteago —— Sargent & Co. for the translation of voltage to temperature. The first commercial cell of its type. constant 
Chicago Condenser Cornell Dubilier Scientific Glass App. research has made it “as standard as sterling”. 
t. C ser ucts eneral Elec. Co. 4 i 
18 ore D ubliter General ze io Cs. a ORLLS, Conductivity. When you buy potentiometers, specify Eplab Standard Cells. 
‘0, E ca’ es c wlec, Inst. le B 5 5 
Fast & Co., John E. Industrial Inst. Co. Cambridge in nce. T H E E P P L E Y L A B 0 ke A T 0 R 7, | N c. 
0. ara Elec. Co. Kalbfell Labs., Inc. Central Scientific Co. 
8, Radio Co. Leeds & Northrup Co. Engelhard, Chas. SCIENTIFIC INSTRUMENTS ¢ NEWPORT, R. 1, U.S. A. 
Industrial Condenser MacLeod & Hanopol Fredericks Co., George 
ellogg Switchboard Premier Crystal Labs. Gow-Mac Instrument Co. 
fallory & Co, Radio City Products Co. Leeds & Northrup Co. 
‘ational Co, Beptern om Victroy Engr. 
ar 
), langamo Electrical Co. Sprague Electric Co. CELLS. Kerr 
Solar Mfg. Corp. Triplett Elec. Inst. Engelhard, Charles f 
Sprague 5 RHA Co. Weston Elec. Pg “Corp. General Physical Lab. EPLAB Standard Cel ls 
Tobe Deutschmann Corp. Yellow Springs Inst. Precise Measurements Co. 
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CELLS, 





TEST WITH Denney 


Tenney has combined years of specialized ex- 
perience with the most advanced engineering 
methods. Results have convinced industry that 
Tenney testing equipment is the finest avail- 
able. For complete confidence, specify Tenney. 


TENNEYZPHERE 
ALTITUDE 
CHAMBERS 





‘Designed to withstand atmospheric 
pressure and to simulate global condi- 
tions of pressures, temperatures and 
humidities. Altitudes from sea level to 
approx. 75,000 ft. Temperature range 
from plus 200°F to minus 100°F. Also 
cienutates desired relative humidity. 


onesanaggponee nen 








TENNEY 
SERVO 





Portable air conditioning unit which 
may easily be attached to various 
types of laboratory enclosures—impact 
machines; tension machines; torsion 
testers; cold boxes and similar equip- 
ment. Through its use, articles under- 
going testing, aging or weathering can 
be subjected to wide variations of 
humidity, heat and cold. 









TENNEY 
TEMPERATURE 
AND HUMIDITY 


CHAMBER 


Designed for positive control of tem- 
perature, humidity and air circulation. 
Permits the accurate checking of phys- 
ical quality. pi ac tension and other 
factors. 





TENNEY SUB-ARCTIC 
INDUSTRIAL CABINETS 
Designed for low-temperature testing of met- 
als, radios, instruments, plastics, liquids, 
chemicals and pharmaceuticals. Temperature 
ranges of —40°F, —60°F, —95°F and —150°F 
are standard for each size. 
For further information on these end other 

Tenney test equipment, write to Tenney Engineering, Inc. 
Oept.K 26 Avenue B, Newark 5, New Jersey. 


CHmMeCY 


and Manvfact of Automatic Tempera- 
tere, Humidity and Pressure Contro! Equipment 


Engin 
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PHOTOELECTRIC to COLOR MATCHING 


CELLS, > ~1raabel 
Bradley Labs. 
Continental Elec, Co. 
Dearborn Scientific 
De Jur-Amsco Corp. 
Eby, Ine, 

Electronic Prod. Co. 
Federal Telephone 
Fredericks, George 
General Elec. 0. 
General Scientific Corp. 
Hickok Elec. Inst. Co. 
Instruments Dev. Labs. 
International Rectifier 
Leitz, Inc. 

Luminite Elec. Co. 
Photovolt Corp. 
Phoenix Prec. Inst. 
Porter, George 

Potter Instrument 
Precise Measurements 
Rauland Corp. 

RCA 


Vacutron, Ine. 

Vickers Electric 
Westinghouse Electric Co. 
Weston Elec. Inst. Corp. 
Worner Electronics 


CELLS, Standard 
Cambridge Inst. 
Central Scientific 
Eppley Lab. 
Gray Instrument 
Leeds & Northrup Co. 
Phoenix Prec. Inst. 
Rubicon Co, 

Trgliabue Div. 
Thwing-Albert 

Weston Elec. Inst. Corp. 


CEMENT APPARATUS 
(See Testers & Testing 
Machines, Cement) 


CEMENTING GAGES (See 
Gages, Cementing) 


CEMENT MOLDS 
American Inst. Co. 
Bowen & Co. 

Central Scientific Co. 
Fisher Scientific Co. 


Co. 


Precision Scientific Co. 
Standard Concrete App. 


CEMENT NEEDLE 
APPARATUS 
American Inst. Co. 
Central Scientific 
Fisher Scientific Co. 
General Cement Mfg. 
Humboldt Mfg. Co. 
Olsen Testing Machine 
Precision Scientific 


CENTRIFUGES 
Central —- 
Clay Adam 

Fisher Scientific Co. 
Glass Engg. Labs. 
Goetze Niemer Co. 
Haines Designed Prod. 
International Equipment 
Microchemical Service 
Phipps & Bird 
Podbielniak, Inc, 
Precision Scientific Co. 


Sargent & 
Snecialized Insts. 
homas Co., Arthur H 


Williams Apparatus Co. 


CENTRIFUGES, Paper 
Testing 

International Equipment 
Williams Apparatus Co. 


CENTRIFUGES, Oil 
Testing 


Boekel & Co. 

Braun Corp. 

Central Sclentific Co. 

Eclinse Pioneer Div. 

International Co. 
0. 


Podbielniak, c. 
Precision Scientific Co. 
Refinery Supply 

Tagliabue Div. 

Thomas Co., Art 
Westinghouse Eien, rH Mfg. 


CENTRIFUGES,  Ultra- 
Speed 


Fisher Scientific Co. 
Haines Designed Prod. 
Precision Scientific 


CHAINS, SURVEYOR’S 
(See Surveying Instruments) 


CHAMBERS. TEST & 
CALIBRATION 
American Instrument Co. 
Anetsberger Bros. 

aes ne Devices 


Bow Ine. 
Distillation “Products 


Electric Hotpack Co. 
Food Technology, Inc. 
Gadgets, Inc. 


Ideal Lab. Tool 

Meriam Inst. Co. 
National Research 
Premier Crystal Labs. 
Refrigeration Sys. 

Revco, Inc. 

Standard Cabinet Co. 
Standard Products Inc. 
Sub-Zero Prod. Div. 
Tenney Engineering 
Thwing-Albert Inst. Co. 
York Ice Machinery Corp. 


CHART-GAGES for Optical 
Comparators 
Raginecty’ Specialties Div. 


CHECKERS, RADIO TUBE 
(See Analyzers, Radio Set) 


CHEMICAL FEEDERS, 
Automatic pH Control 
Askania Regulator Co. 
Bristol Co. 

Electronic Prod. Co. 
International Filter Co. 
Lapp Insulator 

Leeds & Northrup Co. 
Milton y Co. 
National Tech. Labs. 
Neptune Pump 


Proportioneers, 
Tagliabue Div. 
Wallace & Tiernan 


ag gi FEEDERS, 
Dry & quid 

Askania _ Co. 
Builders-Providence 

& Sorter 


. Co, 
Arthur D. Little 
Milton Roy Co. 
Neptune Pump 
Omega Machine Co. 
Permutit Co. 
Phipps & Bird 
Proportioneers, Inc. 
Richardson Scale Co. 
Wallace & Tiernan Prod. 


CHEMICAL PORCELAIN 
(See Porcelain, Laboratory) 


Controllers, Automatic, 


Chlorine) 


CHLORINE TESTING 
APPARATUS (See Testers, 
Chlorine) 


CHOKES 
Airdesign, Inc. 
Amplifier Co. 
Annis Co, 

Audio Development 
Better Coils Inc. 
Bud Radio, Inc. 
‘hicago Transformer 
Clough-Brengle Co. 
Control Corp. 

Fast & Co., John E. 
Freed Transformer 
Halldarson Co. 
Harvey Radio Labs. 
Instrument Resistors 
Madison Elec, Prod. 
Mallory & Co. 

Merit Transformer 
National Co. 

Ohmite Mfg. Co. 

Radex Corp. 

Raytheon Mtg. Co. 
Sickles Co, 

Sorensen & Co. 

Standard Transformer 
Superior Electric Co. 
Sylvania Elec. Prod. 
Thermador Elec. Mfg. 
Thordarson Elec. Co. 
Trenton Transformer 
United Transformer Corp. 


CHOPPERS, D.C.—A.C. 
Applied Science Corp. 
Liston-Folb 

Millivae Instrument 
Stevens- Arnold 


CHRONOGRAPHS 
American Inst. Co. 
American Time Prods. 


Div, 


Clebar Watch Co. 
Ducommun Co. 
Electro-Medical Lab. 
Esterline-Angus Co. 
Fecker, Inc. 

Ferner Co. 

Gaertner Scientific Corp. 
General Elec. Co. 
Gorrell & Gorrell 
Hamilton Watch Co. 
Hathaway Inst. Co, 


& Northrup 
Metron Instrument 
Nelson & Street 
Pierce Watch Co. 
Potter Instrument 
Precision Thermometer 
Sticht Co. 


CHRONOMETERS 
Bliss & Co. 


Ducommum Co, 

Elgin National Watch 
Gaertner Scientific 
Hamilton Watch 
Jardur Import Co. 
Negus, T. 8S. & J. 
Potter Instrument 
Standard Electric Time 
Stoelting Co., C. H. 
Waltham Watch Co. 


on RONOSCOPE 
Amer. Chronascope 
Berkeley Scientific 
Potter Instrument 
Process & Instruments 
Rawson Elec. Inst. 
Stoelting Co., C. H. 


CIRCUIT BREAKER 
ANALYZERS 
Cincinnati Clock 
Cole Instruments 
Esterline- Angus 


ci epaire, Printed Elec- 


allied Engraving & Stamp. 
Cole Instrument 

Engr. essa” & Dev. 
Gulton Mfg. Co. 

Gurley, W & L. E. 


CLASSIFIERS, Particle 
Size, Air 


Federal Classifier 
Fisher Scientific 
Robinette Co, 


CLEANING MACHINES, 
instrument (See Instru- 
ment Cleaning Machines) 


CLINOGRAPHS, Bore Hole 
Geophysical Inst. Co. 
Sperry-Sun Well Survey’g 


CLINOMETERS (fer deter- 
oene ceiling height of 


Alden Products 

Alfax Paper & Eng. 
Geier & Bluhm, Inc. 
Leeds & Northrup 
Stoelting Co., C. H. 
White Co., Inc., David 


CLINOMETERS, Angular 
Measurin 
s Equipment 


Precision. Thermometer 
Warren-Knight Co. 


CLINOMETERS, Gostogiets 
Stratex Instrument Co, 


CLINOMETERS, Ship 
Eastern Specialty Co. 
Hand ns 
Instruments Corp. 
Manning, Maxwell Moore 


Northwest Instrument 
Precision. Thermometer 
Serdex, Inc. 


CLOCKS, Master 
Alina Co 

Cincinnati. Time Rec. 
Elgin National Watch 
Gaertner Scientific Corp. 
Feneral Electric Co. 
International Bus. Mach. 
Jacobs .. 

Landis & Gyr, 

National Time zg “signal 
Neomatic 

Simplex Time Rec. 
Standard Elec. Time 
Stromberg Time Corp. 
Telechron, Inc. 

Thomas Clock Co. 

Wallace & Tiernan 
Waltham Watch 


CLOCKS, — 

& Synchro 
Alina Corp. 

ts & Betts 
Chelsea Clock Co. 
Cincinnati Clock 
Cincinnati Time Rec. Uo. 
Cramer Co., Ine. 
Elec. Tachometer Corp. 
Electyme Motor Products 
General Elec. Co. 
Hansen Co, 
Haydon Co. 
International 


Bus. 
Landis & Gyr. 
Lumenite Electronic 
National Time & Signal 
Neomatic 

Phirps & Bird 

Simplex Time Rec. 
Standard Elec. Time Co. 
Stoelting Co. 

Stromberg Time Corp. 
Telechron, Inc. 

Thomas Clock Co. 

Tork Clock 

Waltham Watch 
Westinghouse Elec. 


CLOCKS, Primary 
Alina Corp. 

Chelsea Clock Co. 
Cincinnati Time Rec. 
Eclipse-Pioneer Div. 


Mach, 


Co, 


General Radio Co. 
International Bus. Mach. 
Landis & Gyr. 

National Time & Signal 
Roth Bros. Chronometer 
Standard Elec. Time 
Stromberg Time Corp. 
Telechron, 

Thomas Clock Co. 
Wallace & Tiernan 
Waltham Watch 
CLOCKS, Secondary 
Alina Corp. 

Automatic Elec. Chicago 
Cincinnati Time Rec. Co. 
Elgin National Watch 
General Elec. Co. 

Howard Clock Products 
International Bus. Mach. 
Landis Gyr 

National Time & Signal 
Simplex Time Rec. 
Standard Elec. Time 
Stromberg 7 Corp. 


Waltham Watch 


CLOCKS, Standard 

Alina Corp. 

Aristo Import Co. 

Chelsea Clock Co. 

Cincinnati Clock & Inst. 

ae mage | oe Rec. 

Foxboro C 

Gaertner Sclentific Corp. 

Hansen Co, 

Jaeger Watch Co. 

Kollsman Inst. Co, 

Lux Clock Mfg. Co. 
(Continued) 


ee ag & Slenal 
egus, 

Seth Md Soak m 
Standard Elec. Time 
Stromberg Time Corp, 
Telechron, Inc. 

Tork Clock Co, 
Waltham Watch 


CLOCKS, Stop 
Boeckeler Instruments 
Central Scientific Co, 
Clebar_ Watch Co, 
Dimo-Gray Co. 
Elgin Nat. Watch 
Fish-Schurman Co, 
Glogau & Co. 
Jaeger Watch Co, 
Jardur Import Co, 
National Time & Signal 
Negus, T. & JD. 
Precision Setentific Co, 
Standard Elec. me 
Sticht Co. 
Stoelting Co., C. H. 
Tagliabue Div. 
Thompson Clock Co, 
Telechron, Inc. 
Waltham Watch 
CLOUD & POUR TEST 
APPARATUS 
Ace Glass Inc. 
American Inst. Co, 
Bowser Refrig. Ine, 


Central Scientific Co, 


Humboldt Mfg. Co, 
Koehler Inst. Co. 
Kontes Glass Co, 
Moeller Inst. Co. 
Precision Scientific Co. 
Refinery Supply Co. 
Refrigeration Sys. 
Ruehfel Co, 
Scientific Inst. Co. 
Scientific Glass App, 
Tagliabue Div. 
Tenney Engineering 


COAL METERS 


Bailey Meter Co. 
COIL TESTING EQUIP. 
MENTS (See Testers, 


COLL imATons, Vertical 
Berger & Son 
Dusenbery Co. 

Engis Equipment 
Fecker, 

Gaertner Scientific 
Geophysical Inst. Co. 
— Instruments 
Link Aviation Devices 
Perkin-Elmer Corp. 
Palos Optical Co. 
Unertl Optical Co. 
White Co. Inc. 


COLOR ANALYZERS, 
— electric 


Aoied Physics Corp. 
Bausch & Lomb Optical 
Berkshire Laboratories 
Central Scientific Co. 
Dearborn Scientific 
Ye-Tec-Tronic Labs. 
Ess Inst. Co. 
Farrand Optical 
Fish-Schurman_ Corp. 
Fisher Scientific Co. 
Gaertner Scientific Corp 
Gardner Laboratory 
General Electric Co. 
General Radio Co. 
Huggins Labs. 
Instrument Develonment 
Jacobs Instrument 
Jarrell-Ash Co. 

Klett we. Co. 
Librascop 

entoon Elec. Prod. 
National Tech. Labs. 
Pfaltz & Bauer, Inc. 
Photoswitch, Inc. 
Photovolt Corp. 
Precise Measurements 
Rawson Elec. Inst. Co. 
Rubicon Co. 
Westinghouse Elec. 
Willmotte, Ine. 


COLOR COMPARATORS. 
Photoelectric (See Color 
Analyzers, Photoelectric 


cquen. COMPARATORS. 


Baird Associates 

Bausch & Lomb Optical 
Central Scientific Co. 
Electronic Engineers 
Fisher Scientific Co. 
Gaertner Scientific Corp. 
Gardner Laboratory 
Hellige, Inc. 
Instrument Dev. Labs. 
Jarrell-Ash Co. 

Klett Mfg. Co. 

Koehler Instrument 
LaMotte Chemical Prod. 
Macbeth Corp. 

Menlo Research Lab. 
Munsell Color Co. 
Precise Measurements 
Phipps & Bird 
Phoenix Precision Inst. 
Precise Measurements Co. 


Taylor & Co., W. A. 
Westinghouse Elec. 
Zeiss, Inc., Carl 


COLOR GRADERS (See 
Color Analyzers, Photo 
electric) 


LOR MATCHING OUT- 
oats (See Color Com- 
parators, Visual) 
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Testers, 


Vertical 
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pUT- 








TER TUBES 
COLOR e jorimeters, Vis- 


a 
coLORIM ETERS, Photo- 


Inst. Co. 
saeined Research 


Jarrell-Ash Co. 
Klett Mfg. Co, 


itz, Inc. 
National Tech Labs. 
Phoenix Prec. Inst. 
Photovolt Corp. 
Photron Instrument 
a. Instruments 
Rubicon Co. 
Relentitic Glass App. 
Technical Products 
Will Corporation 


COLORIMETERS, Visual 
American Inst. Co. 
American Optical 

Bausch & Lomb Optical 
Central Scientific Co 
Coleman Electric Co. 
Fischer & Porter 
Fish-Schurman_ Corp. 
Fisher Scientific Co. 
Gardner Laboratory 


Koehler Instrument 
Munsell Color Co. 
Precise Measurements 
Precision’ Scientific 
Rascher & Betzold 
Togliabue Div. 
Technical Products 
Zeiss, Inc,, Carl 


COMBUSTION, Indicators 

Recorders (See Ga 

- aie Boiler Meters, 
ete. 


COMBUSTION CONTROL 
EQUIPMENT (See Con- 
trollers, _ m4 Com- 
bustion) 


COMBUSTION FURNACE, 

Laboratory, High Tem- 
peratures, see Furnace, 
Laboratory 


COMMUNICATION 
ie INSTRU- 


American Automatic Elec. 
Amplifier i 
Ballantine Labs. 
“oorton Radio Corp. 
Brush Development Co. 
Burlington Inst. Co. 
Clarke Inst. Corp. 
Clough Brengle Co. 
Cole Instruments 
Communication Meas. Lab. 
Dale Instruments 
Daven Co. 
Elee, Indicator Co. 
Electric Des. & Mfg. 
Electronic Associates 
Electronic Dev. Lab. 
Esterline- Angus 
Federal Telephone 
Feiler Kngineering 
Ferris Inst. Corp. 
Freed Transformer 
General Electric Co, 
General Radio Co. 
Harvey Radio Labs. 
Hewlett-Packard 
Hickok Elec. Inst. Co. 
Industrial Inst. Co. 
av Electric Co. 
Kellogg Switchboard 
Leeds & Northrup Co. 
eine Corp. 
Millen Mfg. Co. 
Precision Apparatus Co. 
Premier Crystal Labs. 
RCA Div. 


Rubicon Co. 

Sensitive Research Inst. 
Shallcross Mfg. Co. 
Sherron Metalic 

Sound Apparatus 

Snerry Gyroscope Co. 
Stafford Co, 

Sylvania Elec. Prod. 
Technology Instrument 
Thordarson Elec. Mfg. 
Trimount Inst. Co. 
Triplett Elec. Inst. 
Varor Recovery Systems 
West Coast Electronics 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 


COMPARATORS, A. C. 
Voltage 


Cole Instrument 
DoALL Co, 
Feiler Engineering 


COM Le RATORS, Electrical 
Resistance 


Associated Research 
Borden Engineering 
Bowser, Inc. 

Cole Instrument 
Dice Co., J. W. 
Electronic Instrument 


COMPARATORS, 
Mechanical 


American a Insts. 
Arma Cor 

Bryant Chucking 
DoAll 


Electronic Research Labs. 


Farrell-Birmingham 
(Gear Tooth) 
Federal Prod. Corp. 

Ferner Co. 

Gaertner Scientific 
Graham- Mintel Inst. 
Hathaway Inst. Co. 
Henson Co., Fred C. 
Johnson Gage Co, 
Leitz, Inc. 

Maveg Mach. Sales 
Metron Instrument 
Mico Instrument (Co 
Nankernis Co., G. L. 
Park Sales 

Pratt & Whitney 
Precision soit cha 
Scherr Co., In 
Sheffield Corp. 

Size Control Co. 
Standard Gage 
Swedish Gage 
Wilder, R. 8. 


COMPARATORS, Optical 
American Meas. Inst. 
Bausch & Lomb Optical 
Vrush Development 
Cambridge Inst. Co. 
Com*ar_ Instrument 
DoAll Co. 

Electronic Research Labs. 
Engineers Specialty Div. 
Fecker, Inc. 

Ferner Co, 
Fish-Schurman Corp. 
Gaertner Scientific 
Jarrell-Ash Co. 

Jones & Lamson Mach. 
Lab. Specialties 

Leitz Ine. 

Menlo Research Lab. 
Precision Scientific 
Ruska Inst. Corp. 
Scherr Co., Inc. 
Sheffield Corp. 

Stocker & Yale 

Van Keuren Co, 

Zeiss, Inc., Carl 


COMPARATORS, Surface 
Finish Standards 
Compar Instrument 
General Electric Co. 
Link Engineering 
Sheffield Corp. 
Surface Checking Gage 
Swedish Gage Co. 








GARCEAU 
CHRONOGRAPHS 


Inkless Recording with 
Inertialess Marking System 


Models available with speed 
ranges from | mm per hour to 
25 meters per second and with 
up to 100 traces. Supplied with 
plain or printed charts. 


Electro-Medical Laboratory, Inc. 
South Woodstock 7, Vermont 


Pioneer Makers of the 
Electroencephalograph 


































your requirements. 











6 Cubic Feet of 
Controlled Air 


When humidity and temperature 
are important here is a cabinet 
that provides about 6 cubic feet 
of controlled air... both dry and 
wet bulb temperatures can be 
maintained within 1° F as long as 
the unit is in operation. 

The air is constantly circulated 
and uniform conditions are main- 
tained automatically; heated by 
an electric coil, cooled by a coil 
of water (or other coolant), hu- 
midified by a spray chamber, dried 
by a mechanical device needing 
no attention. 

Units are available with temper- 
ature ranges from 40° F to 140° F. 


AIRE-REGULATOR 





Constant Temperature and 
Humidity Cabinets 


Now in use by many prominent laboratories in food, research, paint, 
pharmaceuticals, etc.—names on request. Write for bulletin and tell us 


Food Technology Inc. *2,netss* ane’ 











These Choppers convert low level 
OC into pulsating DC or AC so that 
servo-mechanism error voltages 
and the output of thermocouples 
and strain gauges, may be amplified 
by means of an AC rather than a 
OC amplifier. 

They are hermetically sealed, 
precision vibrators having special 


COLORIMETER to COMPARATORS 








ean 





whi 
life and low noise level. 


masa 





WRITE FOR THESE 
CATALOGS... 
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COMPASSES to CONTROLLERS, AUTOMATIC, COMBUSTION 


Engrg. 


and Research Programs may be 
greatly abbreviated by a Philbrick 
Analog Computor of the high- 
speed all-electronic variety. 

Dollars and days in surprising 
numbers have been saved by en- 
terprising engrs. who have recog- 
nised the applicability of these 
little machines to their develop- 
ment probs. 
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How do we stabilize this struc- 
ture or system? What is the 
optimum combination of these 
parameters? Why cannot this proc- 
ess be accelerated without sacri- 
fice in efficiency? — 

Questions of this sort and many 
others are answered regularly by 
analog systems assembled directly 
and conveniently from GAP/R 
Computor Components. 

High-speed operation and _all- 
electronic construction mean fast 
oscilloscopic solutions; they mean 
economy and versatility; and they 
mean the ability to explore quan- 
titatively the inter-relation of con- 
ditions in a complex problem, and 
to come out with practical answers 
which might never have been ob- 
tained by any other means. 


Write for 
latest catalog 
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COMPASSES, Aircraft 





ab. 
Watch ‘“_ 


Co. 
Hagedorn Engineering 
Hull Mfg. Co. 
Koehler Instrument 


CA 
aoaree Gyroscope Co. 


yroscope 
Suverkrop Instruments 
Waltham Watch 
COMPASSES, Automobile 
Hull Mfg. Co. 
Star Compass Co. 
U. S. Gauge Co. 
COMPASSES, Azimuth 
Abrams Instrument 
Ainsworth & Sons 
Dusenbery Co. 
Hopp ess 
Keuffel & Esser Co. 
—— & Stevens 
Neg 7. 8. & J.D. 
Ploner Instrument 





cope 
nstruments 
Warren-Knight Co. 
COMPASSES, Dip 
Dusenbery_ Co. 
Gurley. W._& L. E. 
Keuffel & Esser Co. 
Marine Compass Co. 


Post . 

Sprengnether Inst. 

Taylor Inst. Cos. 

Warren-Knight Co. 

COMPASSES, refiins 
Room (See 


00 rawing 
Instruments 
COMPASSES, Gyro 
Arma Corporation 
Eclipse-Pioneer Div. 
Flight Research Eng. 
General Elec. Co. 
§ yroscope Co. 
Summers Gyroscope 
COMPASSES Luminous 
prismatic 
eg A seemnent 
Ritchie & 
Suverkop Instrument 
Taylor Inst. 
White Co., Ine., .» David 


co weneees. + we 


Brunson Instrument 
Diriro Comrass & Inst. 
Dusenbery Co. 
Eclipse-Pioneer Div. 
Electro-Mec Lab. 
Flicht Research Sad 
General Elec. 
Geophysical inst. Co, 
Gurley W. & L. E. 
Han Sons 

Hull Mfg. Co. 
Keuffel & Esser Co. 
Kollsman Inst. Co. 


Negus T. 8. , 
—— Instrument 


Ritchie “& Son 
Ruska Instrument 
Compass Co. 


Taylor Inst. 


Warren-Knight Co. 


COMPASSES, Marine 
Arma bn nen 

Raker Compas 

Rendix Marine Feceene 

Riiss & Co. 

Runnell Co., J. H. 
Dirigo Compass 

Dusenbery 

ee ae inst. Co. 
and & 

Full ire. Oo, 

Kuner Co., Max 

Marine- Compass Co. 

Nereus T. & J. D. 

Northwest Trstrument 

Ritchie & 8 

Snerry Grrascope Co. 

Starr Compass Co. 


COMPASSES, Radio 
Eclipse-Pioneer Div. 


og Elec, Inst. Co. 


Ine. 
Nerthwedt Instrument 


Triumph Mfg. Co. 


COMPASSES, Shin (See 
Compasses, Marine 


COMPASSES, Telitale 
(See Compasses, Marine) 


COnpeReATION. 
Magnet 


Dusenbery Go. 
Goookrsienl Inst. Co. 
Han Sons 


Marine Compass 


COMPOUNDS, Cleaning & 
Rinsing for instruments 
(See trument Clean- 


ing M es 
COMPRESSORS, 
ment Air 
Ingersoll-Rand 
Nash Engineering 
Powers Regulator Co 


COMPUTERS, Analog, 
Digital 


| 
AiResearch Div. 
Askania Regulator 
Audio Instrument 
Cole Instrument 
Electro-Mec. La 
Engineering Res. 
Genisco Inc. 
Jacobs Instrument Co. 
Lqoeeaiery for Electronics 
Librasco 
Potter Instrument 
Radioactive Products 





Instru- 


“Assoc. 





Specialties Inc. 
Vectron, Inc. 
Walkirt Co. 


copegrEn. Simultaneous 
Equatio 

Arma_ Cor, 

Consolidated Engineering 

Doelcam Instrument 

Ford Inst. Co. 

General Electric Co. 

Hellver Instrument 

Krohn-Hite Inst. 

Laboratory for Electronics 

Libra scope 

Philbrick Researches 

Reeves Instrument 


COMPUTERS 
Abrams Instrument 
Aero Electronics 
American Paulin 
Anse — Co. 
Berkeley "Belentific 
Consolidated Engineering 
ed —?~ 

joelcam 
Eelneering Bes. Ass. 
Ford Inst. Co. 
General _ Elec’ 
Hillyer A 


88 
— Instruments 


mpo! 
Krohn- Hite Inst. 
Laboratory for Electronics 
Librascope 
Martin-Hubbard Corp. 
Philbrick Researches 
Potter Instruments 
Radioactive Products 
Reed Research 
Reeves Instrument 
Servomechanisms 
Vectron, Inc. 
Walkirt Co. 


COnpeeT RATION RE- 
COR 


Esterline- “An Co. 


Foxboro 

Industrial Insts. Inc. 
eds & Northrup 
Patwin Inst. Div. 
Rubicon Co. 
Skaneateles Mfg. 


CONDENSER, Electric 
(See Capacitors) 
CONDENSER LEAKAGE, 
Indicators 
Associated Research 





Hickok Elec. “Inst. “Co. 
Industral Inst. Inc. 
‘ackson Electrical Inst. 
weeds & Northrup Co. 


Pot 0. 

Radio City Products Co. 
Rawson Elec. Inst. Co. 
Reiner_Electronics 

Tobe Deutschmann Corp. 
Triplett Elec. Inst. 
Triumph Mfg. Co. 
Weston Elec. Inst. Co. 


CONDENSER LEAKAGE, 
Recorders 





Esterline-Angus Co. 
Leeds & Northrup 


CONDENSER TESTERS 
_ Testers, Condens- 
er 


CONDUCTIVITY METERS 
American Inst. Co. 
Bailey Meter Co. 

+ iddle Co., James G. 
Brown Inst. Div. 
Central Scientific Co, 
Coleman ne 
Electronic Prod. 
Esterline- Angus Co. 
Foxboro Co. 

Gray Instrument 
Industrial Inst. Ine. 


Leeds () 
Minnesota Electronics 
RCA 

Reveré Corp. 


Rubicon Co. 
Senstitive Research Inst. 








Sherron Metallic 
Thwing-Albert Instrument 


CONES, Pyrometric 
Accurate Pyrometric Cone 
Fish-Schurman Co. 
Gordon Co. 

Henderson & Co. 

Orton Ceramic Found. 
Wheelco Insts. Co. 
CONES, Slump 
American Inst. Co. 
Central Selentitie = 
Humboldt Mfg. 

Precision Scientific Co, 
Riehle Div. 


CONNECTORS, Plugs, 
Clips, Posts, Jacks 

Aero Electric Corp. 

Aerolite Electronic 

Aircraft Marine Products 

American Communications 

American Inst. 

Audio Development 

Autocall Co, 

Automatic Elec. Chicago 

Berkshire — ories 

Breeze 

Bud Radio. “Inc. 

Burke Electric Co. 

Burndy Engineering 

Cannon Electric 

Carter Radio Co. 


0. 

Dittmore & Friemvth 
| Specialty Co, 

‘Telephone 
General Elec, Co. 
General Radio Co. 
Harvey-Wall Electronics 
Johnson Co., E. F. 
Jones, Howard B., Div. 
Kellogg Switchboard 
Lewis + “we 
Mallory 
Meter Devices “Co. 
Millen Mfg. Co. 
Pyle National 
RCA 


Revere Corp. 
Richards Co., Inc. 
Shalleross Mfg. Co. 
Standard Elec. Time 
States Co. 
Teleoptic Co. 
Thermo-Electric_ Co. 
Thwing-Albert Inst. Co, 
Winchester Electronics 
CONSISTENCY REGULA- 
TORS, Pulp & Paper 
(See Controllers, Auto- 
matic, Consistency 


CONSTANT SPEED and 
Frequency Sets 
American Time Prods. 

Doeleam Corp. 

Elec. Tachometer Corp. 
Gaertner Scientific Corp. 
General Elec. Co. 
Gibbs & Co. 

Hastings Inst. Co. 
Leeds & Northrup 
Rockwell Engr. 

Sorensen & So. 

Times Facsimile Corp. 
Westinghouse Elec. 


conreun aeaeuaine 
PRO RS 
Abrams Seacenam 
American Meas. __ 
Askania_ Regulato: 
Bausch & Lomb Optical 
Ferner Co. 
Fish-Schurman Corp. 
Jarrell-Ash Co. 


Leitz, Inc 
Martin Hubbard Corp. 
Scherr Co., Inc 
Sheffield Corp. 
Stocker & Yale 
Wilder, R. 8. 


ogeraee BOARDS and 
Allied Engraving & Stamp. 
Askania Regulator 
Automatic Temp. erg} 
Birnes Co., W. F. & J 


Bud Radio, Inc. 

pores Mechanisms, Gale 
Falstrom Co. 

Kirk & Blum Mfg. 

Panellit 

Richardson Scale Co. 
Standard Elec. Time 


CONTROL DRIVES 
Servo- Motors) 


CONTROLS, AUTOMATIC 
(See Controllers, Auto- 
matic) 


CONTROLLERS. AUTO- 
MATIC (See object of 
Reosurenout and Con- 
trol) 


“CONTROL” —NOTE— 
The following pages de- 
serve close study. Note for 
example that after numer- 
ous ‘Controllers, Automa- 
tie’”’ there are three classes 


(See 


— for many types thus 
by usage. Also 
ieThermostats”” and 
commonly-used 
specific-purpose, 
controllers. 
rule, Automatic 
Controllers are ‘‘Instrument 
like’’ while devices known 
(preceded by 
name of application) are 
single-purpose de- 


automatic 


CONTROLLERS, 
MATIC Amma 
Ammonia Control 


CONTROLLERS, ; 
ATIC, Beat By) 
pa 
Consistency 
CONTROLLERS, f 
MATIC, Bin (be bu 


Granular Automat, 


CONTROLLERS, ny 
MATIC, Boiler og 
— Instrument 
skania Regulator 
Atlas Valve Co. % 
Bailey Meter Co, 
Campbell Co., J. A, 
¢ — : iv. c 
ombustion — 
Fisher & Porte bain 
Fisher Govorene 
Foster Engg. Co. 
Foxboro Co, 
General Controls 
Hammel-Dahl- Co. 


N Northrup 








agnetrol, Inc. 
ing-Maxwell & Moor 

Mason-Neilan Regulator 

McAlear Mfg. 

ercoid Crs. 

Mercon Regulator Co. 

Minneapolis-Honeywell 














Republic Flow Meters Co. 
Ruggles Klingemann 





Trimount Inst. Co. 
Warrick Co. 

Watts Regulator Co. 
Wheelco Instruments 


CONTROLLERS, AUTO- 
MAT B 


Fischer & Porter 
Foxboro Co, 
General Controls 
Hammel-Dahl Co. 
Henszey 
Jo-Bell Products 

Leeds & Northrup Co. 
Lumenite Electronics 
Manning, Maxwell & Moore 
Mason-Neilan ig. 
Minneapolis- Honeywell 
Photoswitch, a4 
Powers 
Republic Flow Meters 


CONTROLLERS. AUTO- 
MATIC, Bulk Material 
Level (See Controllers, 
Automatic, Granular Ma- 
terial Level) 
CONTROLLERS, AUTO- 
MATIC, Chlorine 
Arca Regulators, Inc. 
Askania Regulator Co. 
Beckman_ Instruments 
Brooks Rotameter 
Can Gone 


as 
Fischer & Porte’ 
Foster Engineering 
Foxboro Co. 
General Controls 
Hammel-Dahl Co. 
LaMotte Chemical Prod. 
Lapp Insulator 
Magnetrol, Inc. 
Manning, "Maxwell & Moore 
National Meter Co. 
Photoswitch, Inc. 
Proportioneers, Inc, 
Rasher & Betzold 
Republic Flow Meters 
Shallcross Controls 
Taylor Inst. Co. 
Wallace & ene 
CONTROL LERS,. "AUTO- 

MATIC, Combustion 
Ace Instrument Co . 
Arca Regulators, Inc. 
Askania Regulator Co, 
Bailey Meter Co. 
Beckman, Inc., Arnold 0. 
Bristol Co, 
Brooke Eng. Co, 
Burrell Technical 
Cambridge Inst. Co. 


Cash Co, 

Cleveland Fuel Eng 

Combustion Control Corp. 

Electronic Prod. Co. 

Fischer & Porter 

Fisher — 

Foxboro Co. 

Furst Electronics 

General Controls 

General Power Plant 

| an Regulator Corp. 

Haga orp. 

Soomaali Dahl Co. 

Hays Corp. 

Leeds & Northrup Co. 

Mason-Neilan Reg. Co. 

Mercoid Corp. 

Mine Safety. * Appliances 

Minneapolis-Honeywell 

National Brass Co. 

aoeeee Gas Equipment 
North American Mfg. 

Partlow Corp. 

Perfex Corp. 


a” 





























orp. 














BAILEY METER 


CONTROL 


@ Bailey Meter Automatic Combustion 
Control of boilers results in substantial 
saving in fuel; increased boiler capacity; 
reduction of boiler and furnace mainte- 
nance; more time for operators to devote to 
general station maintenance; and improve- 
ment in the general character of service. 

Bailey Meter Control makes possible the 

everyday anes of boilers at test effi- 
. Sins Oe itisa pl +, Sse 

control system which (1) automatically 

intai eam p by supplying fuel 
and air simultaneously to boilers in accord- 
ance with changes in steam demand, (2) 
automatically maintai most ical 
fuel-air ratio by incorporating the Bailey 
Boiler Meter as an integral part of the sys- 
tem, (3) automatically maintains the desired 
furnace draft, and (4) automatically dis- 
tributes load among boilers so that each 
unit carries its share. 

This sturdy inexpensive air-operated 
control system has been applied to all sizes 
and types of boilers ranging from 200 h.p. 
upward. It is applicable to all fuels and a 
methods of firing. 

For further information consult Sweet's 
Spvipeering Catalogs or write for bulletin 

lo. : 























BAILEY METER COMPAN 
104) IVANHOE ROAD - CLEVELAND, O. 


Bailey Meter ( pany Ltd., Montreal, Canada 





“REPUBLIC 
COMBUSTION CONTROL 


Republic automatic combustion control 
is available for all sizes of boilers, all 
types of fuel firing, all load conditions 
and any arrangement of draft equipment. 

The Republic combustion control (1) 
automatically maintains constant steam 
pressure by controlling the heat input 
to the boilers; (2) automatically main- 
tains highest combustion efficiency by 
controlling simultaneously the fuel and 
air input in measured proportions; (3) 
automatically maintains any desired 
load division between the boilers; 
(4) automatically maintains the correct 
constant draft in each furnace. 

WRITE FOR DATA BOOK No. S-21 


REPUBLIC FLOW METERS CO. 
2240 Diversey Pkwy. Chicago 47, Ill. 


REPUBLIC 


INSTRUMENTS « CONTROLS 





Please mention THE 1952 











CANNON 
PLUGS 


AWN Originally dsigned for Army-Navy 
Specification requirements. Now used 
widely for instruments. Connects and dis- 
connects by screw action of threaded cou- 
pling ring. Made in 2 plug types—3 
receptacles with variations and accessories, 
in 15 shell sizes and more than 200 insert 
arrangements, 





K Light weight, aircraft type connector 
ideal for many instruments. Connects and 
disconnects manually. Is held together by 
Acme thread coupling ring. Made in 7 shell 
types in 8 different diameters and more 
than 190 insert arrangements. 





GS Hermetically sealed by use of glass 
beads fused to shell and contact, both 
machined from cold rolled steel. Made in 2 
shell types—10 diameters and currently 
having 30 layout arrangements. Additional 
arrangements are being designed. 





Z 


RS Hermetically sealed with special re- 
silient rubber inserts. Specially adapted to 
aircraft relays and other sealed components. 
These fittings mate with standard “AN” 
Connectors having corresponding inserts. 


CANNON ELECTRIC 


CANNON ELECTRIC COMPANY 
FACTORIES IN LOS ANGELES, NEW HAVEN, TORONTO 


REPRESENTATIVES 











IN PRINCIPAL CITIES 


the highest quality 
and greatest variety 
for the instrument industry 





DPM This series used primarily on elec- 
tronic equipment where a multiple contact, 
rack and panel connector of extremely 
small dimensions is required. Both plug 
and receptacle are rigidly mounted. Con- 
nect and disconnect automatically when 
assemblies, to which they are mounted, are 
joined or separated. Made in 2 sizes having 
2 contact arrangements. 





ANeM For the tough jobs. Moisture- 
proof, vibration-proof and pressurized. 
Radio shielding is provided and all 
threaded parts are drilled for safety wiring. 
Connect and disconnect by screw action of 
threaded coupling ring. The variety of sizes 
and layout arrangements is nearly as great 
as the AN line. 





RTC Is a quick disconnect requiring low 
separation force and having simple mount- 
ing requirements for chassis or wall types. 
Moisture drain holes provided in receptacle 
section. Plug section provides for lacing 
down wires after soldering. Made in five 
sizes. ° 


| For engineering data on any 
| of these Cannon Plugs request 
free bulletins by type, such 
Since 1915 as cgi" “6S”, i | ae etc. 
Address your request to 

| Cannon Electric Company, 

| P.0. Box 75, Lincoin Heights 

| Station, Los Angeles 31, Calif. 


INSTRUMENTS INDEX when writing. For addresses, see pages 157-179 55 _ 
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Photoswitch, Inc. 
Renublic Flow Meters 
Sampsel Time Control 
Shalicross Controls 
Surface Combustion 
Taylor Instrument a. 
Worner Electronic: 


me oe AUTO- 
MATIC, Condensation 

Bailey Meter Co. 

Boylston Co. 

Cash Co. 

Emmett Machine 

Fisher Governor Co, 

General Controls 

General Regulator Corp. 

Hammel-Dahl Co. 

Jo-Bell Products 

Manning, Maxwell & Moore 

Photoswitch, Inc. 

Powers Regulator 

Schade Valve Mfg. Co. 

Seely Inst. Co., Inc. 

Tagliabue Div. 

Taylor Inst. Cos. 


CONTROLLERS, AUTO- 

MATIC, Condenser 
Leakage 

Foxboro Co. 

Kellogg Switchboard 

Leeds & Northrup Co. 

Manning, Maxwell & Moore 

Warrick Co, 


PROTECTOGLO Combustion Safeguard 


For Flame Failure Protection 


The Protectoglo operates on wh ‘flame rectification” principle 
~ -proof method of flame failure 
ly results in complete safety 
Four different flame detector units afford versa- 


the safest and most foo 
Failure pone an 


protection. 
shut-down. 
tility of application. 


Write for Catalog 9601. MIN 
Tor Co., Industrial Division, 


Straight type flame electrode rectifier. 








ConTaettens AUTO- 
ATIC, Consistency 

Peer: Regulator Co. 
Brabender Corp. 

ristol Co, 

Electric Eye Equipment 
Foxboro Co. 
General Controls 
Hammel-Dahl Co, 
Mason-Neilan Regulator 
McAlear Mfg. 

Merritt Engr. & Sales 
Northern Equip. Co. 
Robinette Co. 

Shallcross Controls 
Taylor Inst. Cos. 


CONTROLLERS, AUTO- 
MATIC, Counting 
Abrams Instrument 
Adde & Co. 
Automatic Elec, Sales 
Automatic Temp. Control 
Bristol Co. 
Counter 
De-Tee-Tronic Labs. 
Eagle Signal Corp. 
Electronic Controls 
Engineering Res. 
General Electric 
Lansing Engineering 
(Continued) 


& Control Corp. 


& Dev. 


ee ch ak 


Honeywell 
“Brown Quettiamecdts- 


Lumenite Electric Co. 

Manning, Maxwell & Moore 
Martin-Hubbard C 
National Time & 
Nuclear Inst. 
Photoswitch, 
Potter Instrument 
CA 


Ri 

Rockwell Engr. 

Servo Corp. of Amer. 
Standard Electric Time 
Taller & Cooper 


CONTROLLERS, AUTO- 
MATIC, Current (See 
Regulators) 


CONTROLLERS. AUTO- 


Abrams Instrument 
Adde & Co. 
Autocall Co, 
Automatic Temp. Control 
Bailey Meter Co. 
Barber Colman 
Barnes Co., W. F. 
Betts & Betts 
Bristol Co. 
Brooks Rotameter 
Climax Div. 
Counter & Control Corp. 
Cramer Co., Inc. 
(Continued) 


& J. 


| PRECISION | 
| REGULATION | 


§ Within 


SERVICE.. 


tioning... 


FOR MANUAL LOADING 
.for remote posi- 
for accurate flow 
meter calibration, our MODEL 
H-10 is tops in the field. 


It's built especially for dead 
end (no flow) service... 
guaranteed to be free from 
““drift’’ errors. Ranges 0-5; 
0-25; 0-50; 0-125 psi for inlet pressures to 150 psi. 


-005 psi 


and 


If you are looking for a pneumatic regulator that is sen- 
sitive to O05 psi (in 0-5 psi range), stable and foolproof, 
HERE’S YOUR REGULATOR. 


WRITE TODAY FOR BULLETIN PH-10-! 


~ CONOFLOW CORPORATION 


2100 Arch St., Phila. 3, Pa. 


56 












NEAPOLIS-HONEYWELL REGULA- 
4579 Wayne Ave., Phila. 44, Pa. 


Denver Fire Clay Co. 
Dorothea Mechanisms, 
Electronic Controls 
Emmett Machine 
Fisher Governor 
Fisher-Pierce Co. 
Foxboro Co. 
General Controls 
General Elec. Co. 
Gotham Instrument 
Hagan Ccrp. 
Haydon Co., A. W. 
Industrial Timer Corp. 
Industrol Corp. 
Leeds & Northrup Co. 
Lumenite Electronic 
Manning, Maxwell & Moore 
Martin-Hubbard Corp. 
Mason-Neilan Reg. Co. 
Minneapolis-Honeywell 
Monitor Controller Co. 
National Time & Signal 
Paragon Electric Co. 
Photoswitch 
Potter Instrument 
Powers Regulator 
Robinette Co, 
Seely Inst. Co., Inc. 
Servo Corp. of Amer. 
Sinclair-Collins 
Skaneateles Mfg. 
(Continued) 
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Gale 


COMBUSTION SAFEGUARD 


for positive protection against 
explosion hazards! 


Specify the Wheelco FLAME- 
OTROL—a completely engi- 
neered combustion safeguard 
system in one compact pack- 
age. Get safety and uninter- 
rupted operation for oil and 
gas fired ovens, boilers, kilns, 
and other heating equipment. 
Ask for Bulletin F2-1, Wheel- 
co Instruments Company, 843 
West Harrison St., Chicago 7, Illinois. 


wheelco electronic controls 











STEAM TempenatuRe 
CONTAQLLER 
— 





@ Bailey Meter Control of desuper- 
heating and pressure reducing incor- 
porates standard Bailey Controllers 
for both pressure and temperature, 
as well as a special Bailey Reducing 
Valve equipped with valve positioner 
and air cooled packing gland. 


The control system is air-operated 
and is arranged to maintain the desired 
final steam temperature by controlling 
the quantity of water fed to the 
desuperheater. This temperature is 
measured by a sensitive temperature 
controller with the temperature 
element located at the outlet of the 

@ desuperheater. 





BAILEY METER COMPANY 


1041 IVANHOE ROAD CLEVELAND, O 
Bailey Mete y Ltd, M 





instrumentality 


























Quick-C 
Steel ¢ 


Presse 

Diophragn 

Large 
Hig! 


Cost St 


Bolted « 
Pockir 


Type 























7 


| 
| 


Quick-Opening 
Steel Clamps 


Molded Neoprene 
Diaphragm — Reinforced 


All Diaphragm Motor 
Steel Parts 
Parkerized or Plated 


escamapnasessessesscoepoeecesss 


Pressed Steel 

Diophragm Cosing — 

Large Area — 
High Lift 


Cost Steel Yoke ae 


Bolted or Screwed 
Packing Gland 


esos 
iceteestiiataimemiemeentbameaamenamanindatiiamenmnneel 
& 


wm Weddedbddde 


Universal Mounting 
(Both Sides of Motor) 
for Valve Positioner 

and/or Controller 


Tripod-Type 
3 Set Screw 
Mounting 


Polished or 
Supertinished Stainless 
Steel Stem 


Oversize Guides 
Top and Bottom 


Superfinished Oversize Flow Areas 


/ 






a 
= ad Honed Guide Bushings 


Type 1400 R Top and Bottom 


NORTH BERGEN, N. J. 





Outstanding performance records make 
K & M Advanced Type Control Valves first 
in the regard of many instrument engineers. 
Today most leading companies are using 
K & M equipment. 


K & M has the facilities to help you solve 
new problems and to handle the smallest or 
largest control valve requirement. Look 
with confidence to K & M for counsel and 
assistance in planning new control installa- 
tions and improving old ones. 





Type 1200 








































OTHER KIELEY g MUELLER Proouers | 


Pressy fi 
re ttting & Regulating V 
‘quid Leve] Controls ses 


Sec rail 








KIELEY & MUELLER, INC. 


Established 1879 
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instrumentality 


ELECTRONIC CONTROLLER 


FOR MEASUREMENT, INDICATION AND CONTROL 
Wheelco instrumentality in the Wheelco CAPAC- 
ITROL gives you instantaneous automatic control 
action for temperature, current, static strain loads 
and other electrically measurable factors. When spec- 
ifying instruments, specify Wheelco—get economy 
plus instrumentality in action. Ask for condensed 
catalog. Wheelco Instruments Company, 843 W. 
Harrison St., Chicago 7, Illinois. 


wheelco electronic cantrals 


COMPUTING 
CONTROLS 


flNDUSIKY 








@ CONTROLS 
@ SERVOS 
@ COMPONENTS 


Fifteen years 

of leadership 

in this 

important field 

is available 

to consider 

your requirements. 





Teaot wane 


INCORPORATED 
1607 FLOWER STREET, GLENDALE, 1, CALIFORNIA 
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General Controls 

General Power Plant 

Hagan — 

Hays Cor 

Lamenite Arlectric Co. 

Manning, Maxwell & Moore 
Mine & Smelter Supply 

Minneapolis- ° 

Moore Products 


Taco West Corp. 
Tagliabue Div. 
Taylor Inst, Cos. 
Tork Clock 


conrnettene. AUTO- 


Ace Instrument So, 
Arca Regulators, Inc. 


Mason-Neilan Re; 
a ag | — ‘fie 


Pe! 

Preferred rsetlities 
Reoublic Flow Meter” 
Robinette Co., W. 
Ruggles- Klingemann 











Norcross Corp. Seely Inst. Co., 
ata vere = yee Precision Thermometer Shallcross Controls 
utomatic Temp. Control] Republic Flow Meters Tagliabue Div. 
Bailey Meter Co. soacens pe Taylor Inst. Cos, 
-' agiiabue . 

oo “apg - Taylor Instrument Cos. 








eck Co. CONTROLLERS, AUTO. 
elfield Div. MATIC, Feed wane 








Bristol Co. cqurnet Less. AUTO- = Askania Regul: 
Brooke} Eng. Co. ‘ wATIO. a Atlas Valve Co.” ye 
Cas rea Regulators, A 

Cleveland vost Equip. Askania Regulator Co. Automat bags Control 
Cook Elect: Co, Atlas Valve Co. B. W. Controller Corp, 
Davis Reg. Bailey Meter Co, Campbell Co., J. 


Bristol Co. 

Brown Inst. Div, 

Foxboro Corp. 

General Regulator Corp. 
Hagan Corp. 

Hammel-Dahl Co. 

Industrol Corp. 

Leeds & Northrup Co. 
Manning, Maxwell & Moore 
Mason-Neilan Regulator 


« 
Denver Fire Clay_ Co, 
Electronic Prod, Co. 
Fisher Governor 
Foster Eng. Co. 


Fuel Watchman 
Fulton Sylphon Co, 
General Controls 
General Power Plant 
General Regulator Corp. 


Climax Div. 
Combustion Control 
Davis Regulator 
Defender Automatic Reg, 
Fisher & Porter 
Fisher_ Governor 

Ford Regulator. Valve 
Foxboro 5 

General Controls 
Genetal Regulator 


Gleason-Avery, Ine. Mercon Regulator Co. Hagan Co 

Hagan Corp. Northern Equip. Co. Hemmel- Dani Co, 
Hammel- Dahl Co. Penn Ind. Inst. Jo-Bell Products 
Hays Corp. Republic Flow Meters Co. Kijeley & Mueller 
Johnson Service Co. Spence Eng. Co., Inc. Leslie 

Kieley & Mueller Swartwout Co. Lumenite. Electronte 
Leeds & Northrup Tagliabue Div. Magnetrol, 


Co. 

Mason-Neilan Regulato © Taylor Inst. Cos. 
Manning, —- & Moore Trerice Co. 
Mercoid Cor, 
Minneapolis. “Honeywell CONTROLLERS. AUTO- 
Natural Gas Equipment MATIC, Draft 
Perfex Corp. Ace Instrument Co. 
Powers Regulator Co. Arca Regulators, Inc. 
Preferred Tieilities Mfg. Askania Regulator Co. 
— Flow Meters Atlas Valve Co. 
Robinette Co., W. C. Automatic Temp. Control 
Ruggles-Klingemann Bailey Meter Co. 
Sampsel Time Control Barber-Colman Co. 

Bec! 0. 

Bristol Co. 

Brooke Eng. Co. 


Schade Valve i Co. 
Shallcross Contro 

Yash Co. 

Cleveland Fuel Equip. 
Denver Fire Clay Co. 


Inc. 
Manning, Maxwell & Moore 
Mason-Neilan Reg. Co, 
McAlear_Mfg. 

Mercon Regulator Co, 
Minneapolis-Honeywell 
Natural Gas Equipment 
Northern Equip. Co, 
Photoswitch, Inc, 
Republic Flow Meters 
Revere Corp. 
Ruggles-Klingemann 
Schade Valve Mfg. Co. 
Simplex Valve & Meter 
Squires Co. 

Swartwout Co. 
Tagliabue Div. 

Taylor Inst. Co. 
Trimount Inst. Co. 
Wheelco Instruments 





Spence Eng. Co., Ine. 
Summers scope 

Foster Eng. Co. 
Foxboro 


Tagliabue Div. 

Eo nad Instrument Cos. 
General Controls 
General Power Plant 


White-Rodgers Electric 
CONTROLLERS, AUTO- 
General Regulator Corp. 


MATIC, Density 
Acme Regulator Co. 


CONTROLLERS, AUTO- 
MATIC, Filter Rate 
Builders-Providence 


Arca sg pee te " Gleason-Avery, Inc. 

Askania Regu Go. Hagan Corp. bee wa mel 

Avenete — ‘Control Hommel Dahl Co. Kates Co., V 

Raley an Mey 3 = Manning Sarvell & Moore 

Ess Instrument Co. Leeds & Northrup Co. Ne 

Foxboro Manning, Maxwell & Moore Mason-Neilan R » Co, 
(Continued) (Continued) (Continued) 


Up to 5 times 


faster response 
with 
ia Mee), fe) ihe) || 
PNEUMATIC 
CYLINDER MOTORS 


ie g 


THROTTLING CONTROL 





The New B-50 Series of pneumatic cylinders for throttling control 
service operate on air pressures up to 100 psig and are capable of repos 
sitioning accuracies of 1/500 part of total stem travel. Simplified ones 
piece piston construction features graphite impregnated “O" ring seals 
and a piston positioner integrally mounted in the head plate. Extra 
sensitive, speedy and stable—because of minimum friction and pres 
cisioned aluminum design. 

Many applications include positioning electrical components, variable 
speed drives, rubber pinch valves, ete. Available in 4", 6" and 8" 
diameters with 3" and 4" stem travels. Furnished complete with cushions 
loading regulator and gauge, fully piped, ready, for installation. 


Write for bulletin B-50-I. 
CONOFLOW CORPORATION ecinetlictcnc inte 
2100 Arch St., Phila. 3, Pa. 














indicatir 
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oo My \ 1 gy PNEuMariC 
e. MASTROL SYSTEM ovrecee CONTROLS 
eters for Forced Hot MASTER ! : S 
in l 4 Water Heating se pate : i ¥2 (73) 
ig. SUB-MASTER \ 1 
ine, REGULATOR- Z 
8 \ 1 Thermostat 
\ " j ae Hygrostat 
\ a 
A 3 a 
Wate \ I Radiator 
Co, \ ; t Valves 
Contro} N \ : ] 
XN No. 11 Self-Operating Regulators | 
orp, — 
A. : t 
| ) 4 | 2 
N y 4 Pachiess Valves 
ie Reg, N Available 
N FLOWRITE 
alve Diaphragm oe 
N bee AIRSTREAM 
i, —, 
N 
‘aan N _, POWERSTROKE 
: Above: At United Nations Hq. 
& Moore N. Y. one of the many Powers 
Co, = Damper pneumatic air conditioning con- 
Co ea trols for Security Council and 
vell other large meeting halls. 
m. _ 
“ei FLOWRITE “We. ACCRITEM REGULATOR ws 
ters er Site ooerte % 
aN 
, 
Co, 
letse METAFLOW 
Pections 
8 
ure. , 
For Heating and ONrp o \ 
Air Conditioning Systems A~wt ; 
M Industrial Processes = } 
a } 
Co, Water Heaters « Heat Exchangers i 
Jacket Water Cooling 
All Types of Baths j ° - 
Moanttal thvdeatls Most of your control problems j Above: Powers pneumatic tem 
° ’ bite ; perature and humidity recorder- 
can be solved sucessfully with the aid controller for wet and dry bulb 
of a POWERS engineer and the proper control at the Bachmann Ux- 
application of some of our modern y bridge Worsted Company. 


products.Why not profit from our 60 years 
of experience? There's no obligation. 
Phone or write our nearest office. 













a Static 
oe manure 
&# Regulator 
af 
cer 
a , THE POWERS REGULATOR CO. 
ee fs Established 1891 + Offices in Over 50 Cities « See Your Phone Book 


Operating 





3436 OAKTON STREET @ SKOKIE, ILLINOIS 


CHICAGO 13, ILLINOIS @ 3819 N Ashland Avenue 
NEW YORK 17, NEW YORK @ = 231 East 46th Street 


Above: Powers Time-Temperature 
LOS ANGELES 5, CALIF @ 1808 West Bth Street Cycle recording controller. 
TORONTO, ONTARIO @ 195 Spadina Avenue 


Thermostatic MEXICO, D F @ Aportado 63 Bis 
Water Mixers 





Right: eg instruments on modern con- 
panel for air conditioning systems in 
a promiacat industrial plant. 


Left: Powers air conditioning control in- 
struments in a modern hotel. 


ntrol 
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ones 
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le cin At ca Field, Fla., world's largest 

climatic te: laboratory. Air conditioning 

is regulated by Powers Recorder Control- 

rs and ce nage switches for remote 
Control o i vabees or dampers. 


Dn be ee ae ee be i al 
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| Republic Flow Meters 

| Simplex Valve & Meter 

| Taylor Inst. Cos. 
Warrick Co, 


CONTROLLERS, AUTO- 
MATIC, Float 
Allen-Bradley Co, 
Autocall Co, 
Automatic Contro! Co, 
Bailey Meter Co. 
| Bristol Co, 
| Builders- eg age 
Campbell A. 


(vom Batley 


FEED WATER 


Cash Co, 

| Clark Cooper Co. 
Climax Div. 
Cutler-Hammer, Inc. 
Davis Regulator Co. 
Fischer & Porter 
Fisher Governor 
Foster Engg. Co, 
Foxboro Co. 
Frick Co. 
Furnas Electric Co, 
General Controls 
Grove Regulator 
Hagan Corp. 
Hammel-Dah!l Co. 


@ Bailey Meter Company offers three dis- 
tinct feed water control systems. They are 
(1) the Thermo-hydraulic Feed Water Regu- 
lator which is suitable for the majority of 
small boilers operating at relatively low 
pressures. This regulator operates from 
water level alone and is provided with a 
fully balanced tight seating V-port regu- 
lating valve designed to give a straight line 


characteristic, It offers the advantages of Instruments Corp. 
low installation cost, removable valve parts ieley & Mueller 
Klipfel Mfg. 


and independence of valve location. 

(2) The Single-Element air-operated feed 
water control system is recommeaded for 
installations on which smooth regulation of 
feed water flow is desired, and a wide 
regulating range cannot be used. This 
system is controlled by water level alone 
as measured by a Bailey Boiler Drum Water 


Leupold & Stevens 
Lumenite Co. 
Magnetro] Inc. 
Mason-Neilan 
McAlear 
Mercoid Corp. 
Mercon Regulater Co 
Minneapolis- Honeywell 
Moore Products 
Northern Equipment 


Regulator 


Level Recorder. Positel 
" Powers Regulator Co. 
(3) Bailey Three-Element feed water Republic Flow Meters 


* control is recommended for high capacity Ruggles-Klingemann 


low water storage boilers operating at high Schade Valve Mfg. Co. 
pressures or for boilers operating at medium ee arg Mage ge “a 
pressures with violent load fluctuations. ‘ mnsaae Eng. Co.. Inc. 


Swartwout Co, 

Tagliabue Div. 

Taylor Inst. Cos. 

Water Level Controls Co. 


This system is based on actual measurement 
of water flow to the boiler, steam flow from 
the boiler and water level within the boiler, 
and 7 a ag primarily Be control the 
rate of water flow to the iler so that it ‘ . 
equals the rate of steam flow from the a ag se 
boiler. Ace Instrument 
For detailed information consult Sweet's ule oh = ae 
Engineering Catalogs or request bulletin aakenia ithedlatir 
@ No. 105. 


Assoc. Valve & Engrg 

Automatic Temp. Control 

Bailey Meter Co. 
BAILEY METER COMPANY 


Barber-Colman Co. 









| Beck Co, 
1041 IVANHOE ROAD . CLEVELAND, O. [iE aeeerE 
Bailey Meter y Ltd., Montreal, Canada ff (Continued) 








“HEAT INERTIA” 
IN PROBLEMS OF 
AUTOMATIC CONTROL 
OF TEMPERATURE 


By VICTOR BROIDA 
Consulting Engineer and 
Process Control Specialist, 

PARIS, FRANCE 


A new treatment, based on the concept 
of the “fictitious mass” of the heat- 
process unit under automatic control. 
Mathematical? Of course, but Dr. Broida’s meth- 
od can be mastered by anyone who has taken 
first-year differential equations. Many users have 
found it as handy as if they had the ENIAC at 
their disposal. 


Stiff paper. 54% x 8% inches, 64 pages 


$1.00 POSTPAID 


Payment must accompany order 


Instruments Publishing Co. 
921 Ridge Ave. Pittsburgh 12, Pa. 
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Brooks Rotameter 
Builders - Providence 
Cash Co. 

Clark Cooper Co. 
Cook Electric 
Cutler-Hammer, Inc. 
Davis Regulator 
Denver Fire Clay Co. 
Electrimatic Corp. 
Fischer & Porter 
Fisher Governor 

Ford Regulator Valve 
Foster Engg. Co. 
Foxboro Co, 
Fulton Sylphon Co, 
General Controls 
General a 
G. M. Mfg. Co. 
Grove accor 
Gump Co., B.F. 


Corp. 


Hagan Corp. 
Hammel-Dahl Co, 
Hays Corp 

Henszey Co. 

ates Co A. 
Klipfel Mfg. Co. 
Leeds A Northrup Co. 
Leslie 


Leupold & Stevens 
Lumenite Co. 
Magnetrol, Inc. 
Mallory & Co. 
Mason-Neilan Regulator 
Mercon Regulator 
Milton Roy Pumps 
Minneapolis- Honeywell 
Moore Products 
North American Mfg. 
Northern Equipment 
Penn Ind. Inst. 
Permutit Co. 

Vowers Regulator 


Process Controls. Inc. 
Proportioneers. Inc 
Republic Flow Meters 
Revere Corp. 
Robinette Co., W. C. 
R-S Prod, Corp. 
Schutte & Koerting 


Shallcross Controls 
Simplex Valve & Meter 
Sparling. R.W. 
Spence Exug. Co., Inc, 
Tagliabue Div. 
Taylor Inst. Cos, 
Trimount Inst. Co. 
Waterman Engineering 
Wheeleo Instruments 
Wilgus Mfg. Co. 
Corr ee AUTO- 
ATIC, Flow 
Seales 
Ace Instrument 
American Meter Co. 
Arca Regulators, Inc, 
Askania Regulator Co. 
Autocall Co. 
Automatic Temp. Control 
Bailey Meter Co 
Barber-Colman Co. 
Beck Co. 
Bristol Co. 
Brooke Eng. Co, 
Brooks Rotameter 
Builders-Providence 
Cash Co. 
Connelly, Ine. 
Cutler-Hammer, Inc. 
Electronic Prod. Co 
Fischer & Porter 
Fisher Governor 
Foxboro Co, 
Fulton Sylphon Co. 
General Controls 
General Regulator Corp. 
Hagan Corp. 
Hammel-Dahl Co. 
Hays Corp. 
Henszey Co, 
Krtes Co., W. A. 
Klipfel Mfg. Co. 
Lammert & Mann Co, 
Lapp Insulator 
Leeds & ee orentup Cc. 
Leslie 
Mason- Neilan oe Sagan 
McAlear Mfg. 
Mercon cake Co. 
Milton Roy Co. 
Minneapolis- Honeywell 
North American Mfg. 
Penn Ind. Inst. Co, 
Proportioneers, Inc. 
Republic Flow Meters Co. 
Reynolds Gas Regulator 
Robinette Co. 
R-S Prod. Corp. 
Sampsel Time Control 
Sehutte & Koerting 
Shallcross Controls 
Simplex Valve & Meter 
Snarling .W 
Spence Engr. Co., 
Tagliabue Div 
Cos, 
& Tiernan 
Wheelco Inst. Co. 


COmT ROLLERS, AUTO- 


Ine. 


C, Fluid Propor- 


tioning § (See 
ers Automatic, 
Preportioning) 


CONTROLLERS, AUTO- 
MATIC, Frequency 
Regulators) 


CONTROLLERS, AUTO- 
MATIC, Furnace 
Abraths Instrument 
Ace Instrument Co. 
Arca Regulators, Inc. 
Askania Regulator Co. 
Assembly Products 
Autgmatic Elec. 
Autdmatic Temp. 
Bailey Meter Co. 
Barber-Colman Co. 
Barnes Co., F. W. 


(Continued) 


Control 


& J. 


Propor- 


Control- 
Flow 


(See 


Mfg. Co. 


Beck Co. 

Bristol Co. 

Brooke Eng. Co 

Burling Instrument Co. 
Burrel Tech. Supply 
Cash Co. 

Cleveland Fuel Equip. 
Cook Electric Co. 

Defender Automatic Reg. 
Denver Fire Clay Co. 
Dickson Co. 

Electronic Prod. Co, 
Fischer & Porter 
Foxboro Co. 

Fox Velley Inst. 

Fuel Watchman 

Fulton Sylphon Div. 
General Controls 

General Elec, Co. 

General Regulator Corp. 
Gleason-Avery, Inc. 
Gordon Co., Claud 8S. 
Hagan Corp. 

Hammel-Dahl Co. 

Hays Corp. 

Leeds & Northrup 
Lindberg Engineering 
Macdonald Co., W.S. 
Manning, Maxwell & Moore 
Marsh Corp. 

Mason-Neilan Regulator 
McCorkle 5 

Mercoid Corp. 
Minneapolis- Honeywell 
National Airoil Burner 
Vartlow Corp, 
Penn Electric 
Perfex Corp. 
Pyrometer Inst. Co. 
Republic Flow Meters 
Robinette Co.. W. C. 
R-S Prod. Corp. 
Ruggles-Klingermann 
Samncel Time Control 
Shallcross Controls 
Spence Engineering Co. 
Taco West Corp. 
Tagliabue Div. 

Taylor Inst. Cos, 
Thwing-Albert Inet. Co. 
United Elec. Controls 
Westinghouse Elec. 
Wheelco Inst. Co. 
White Mf¢. Co 
White-Rodgers Electric 
Wilgus Mfg. Co. 


CONTROLLERS, AUTO- 
ATIC, Gas Density 
Ph ti Regulator Corp. 
pee, Meter Co 
General Controls 
General Power Plant 
Hagan Corp. 
Leeds & Northrup Co. 
Moore Products 
Refinery Supply Co. 
Shallcross Controls 


CONTROLLERS. AUTO- 
MATIC, Gas Mixing (See 
Controllers, Automatic, 
Flow Proportioning) 


CONTROLLERS, AUTO- 
MATIC, Granular "Sais. 
ial Level 

Askania Regulator Co, 

Bin-Dicator Co. 

Builders- Providence 

Electronic Prod. Co. 

Fielden Instrument 

Fuller 

General Controls 

Gump Co., F. 

Merrick Scale 

Mosher Electronic 

Phetoswitch. Ine. 

Robinette Co., W. C. 

Shallcross Controls 

Wheelco Instruments 


CONTROLLEPS. AUTO- 
MATIC, Granular Mater- 
ial Weight 

Builders-Providence 

Fielden Instruments 

General Controls 

Merrick Scale 

Omega Machine 

Photoswitch, Inc. 


Cerra ees. AUTO- 
MATIC, Gravity 

Arca egelaters. Inc. 

Askania_ Regulator Co, 

Bailey Meter Co. 

Bristol Co. 

Cash Co. 

Ess Instrument 

Foxboro Co. 

Hagan Corp. 

Hays Corp. 

Teeds & Northrup Co. 

Manning, Maxwell & Moore 

Mason-Neilan Regulator 

Mine & Smelter Supply 

Moore Products 

Precision Thermometer 

Republic Flow Meters 

Shallcross Controls 

Tacliabue Div. 

Taylor Inst. Cos, 


CONTROLLERS, AUTO- 

MATIC, Humidity 
American Inst. Co. 
American Moistening Co, 
Arca Regulators, Inc. 
Atlas Valve Co. 
Rarber-Colman Co. 
Barbender Corp. 
Bristol Co. 

Co., 


Switch 


Inc, 
Electronic. Engineers 
Elertronic Prod. Co. 


Food Technology, Inc. 


(Continued) 
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Foxboro Co, 

Friez Instrument 

Fuel Watchman 
General Controls Qo, 
Gotham Inst. Oo 

H-B Inst. Co., 1 

Illinois Testing Tab, 
Instrument Rep, & Mte, 
Instruments Corp, 
Johnson Service Co, 
Leeds & Northrup Co, 
Manning, Maxwell & Moor, 
Mason-Neilan Regulator 
Mine Safety Appliance 
Minneapolis -Honeywel] 
Moeller Instrument €o, 
Moisture Register Co, 
Neomatic 

Norcross Laboratories 
Parks-Cramer Co, 
Phen-Trols, Ine, 

Phila. Thermometer Co, 
Powers Regulator Co, 
Rochester Mfg. Co, 
Sampsel Time _ Contre 
Sarco Co, 
Scientific 
Serdex, Inc, 
Tagl avue , 
Taylor Inst. Cos, 
Tenney Engineering 
Thwing-Albert Inst. Co, 
Trerice Co., 0, 
United Elec. 
Valverde La 
Varo 


_ Contras 


s Thermometer 
Wheelco Insts. Co, 
White- —— ee 
Zeiss, Inc., Car 


CONTROLLERS, AUTO. 
Tic, Humidity ae 


Autemetie te 
midity and Controle, 
Automatic, Temperatun) 


ConreelL eae AUTO. 
MATIC, Lightin ng 
Abrams Instrument 
Askania_ Regulator 
Automatic Elec, Mfg, 
Betts & Betts 
Cutler-Hammer, _ Ine, 
De-Tec-Tronic Labs, 
Electronic Controls 
Fisher-Pierce Co, 
General Controls 
General Elec. Co. 
Lumenite Co. 
Paragon Electric Co, 
Yhotoswitch, Ine. 
Rockwell Engr. 
Sampsel Control 
Superior Electric 





aie — - ~ —w<~ 





Tork Clock 

United Transformer 
Ward Leonard Elec. Co, 
Weston Elec. Inst. Corp, 


CONTROLLERS, AUTO. 

MATIC, Liquid Level 
Allen-Bradley Co. 
American Meter Co, 
Arca Regulators, Ine, 
Askania Regulator Co, 
Assoc. Valve & Engrg. 
Atlas Valve Co. 
Autocall Co. 
Automatic Control Co, 
Automatic Temp Control 
Bailey Meter Co, 
Barber-Colman 
Rastian-Blessing Co, 
Bin-Dicator Co. 
Boylston Co, 


Bristol Co, 

Brooke Engineering 

a a Providence 
W._ Controller 

Cash 


Co, 
Clark Cooper Co, 
Climax Diy. 


Cutler- Seger ae Ine, 
Davis Reg. 


Co. 
Defender Automatic Reg 


Farris Engineering 
Vielden Instrument 
Fischer & Porter 
Fisher Governor Co. 
Fisher-Pierce Co. 
Ford Regulator Valve 
Foster Engg. Co. 
Foxboro Co, 

Frick Co, 

Fuller Co. 

General Controls Co. 
General Electric Co. 
General Regulator Corp. 
Grove Regulator 
Guardian Elec. Mfg. © 
Hagan Corp. 
Hammel-Dahl Co. 
Hays Corp. 
Henszey Co. 
Instruments Corp. 
Instruments Rep. & Mfe. 
40-Bell Products 
Johnson Service Co. 
Kielev & Mueller 
— Mfg. te 


. B. Cor 

& Northrup Co, 
Leslie Co. 

Teupold & Stevens 
Lumenite Electronic 
Magnetrol, Inc. 
Manning, Maxwell & Moor 
Mason-Neilan Regulator 


Mercon Regulator Co, 
Minneapolis- Honeywell 


(Continued) 
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THERMOCOUPLE 
HEADS 


INSULATORS 


TUBES 











S________ zzz 


———.~—— af 


HG Not 


THERMO- 
COUPLES 


Insulated 
THERMOCOUPLE 
LEAD WIRES 











WE MANUFACTURE OVER 58 
TYPES OF INSULATED THERMOCOUPLE 
AND THERMOCOUPLE LEAD WIRE 


PYROMETER & SUPPLY CO. 









and 
of liquid flow 


Remote 


Hays VERIFLOW meter accurately 
measures, indicates, and totals the flow 
of corrosive and hard-to-meter liquids 
without using weigh tanks, orifice 
plates, or gage sticks. 
With the Hays VERITROL you simply 
set a knob at the rate of flow desired 
. then, the VERITROL controls the 
flow of liquid at that set-rate. 





for corrosive liquids 
Acetic Acid, Aluminum Potassium Sulphate, Ammonia, 
Calcium Compounds, Carbolic Acid, Formaldehyde, 
Fruit and Vegetable Juices, Hydrogen Peroxide, 
Phosphoric Acid, Potassium Hydroxide, Sodium Com- 
pounds, Sulphuric Acid (concentrated), Stearic Acid, 
and many others 











Send for a complete description of Hays Veriflow Meter and Veritrol. 
Bulletin 48-766 


THE HAYS CORPORATION 


MICHIGAN CITY 8A, INDIANA 





Please mention THE 1952 INSTRUMENTS INDEX when writing. For addresses, see pages 157-179 


Write For 
32 Page 
Catalog 


Pump Controls 

Duplex Pump Alternators 
High and Low Level Cutoffs 
High and Low Level Alarms 
Multi-level Signals 

Liquid Metering 

Special Controls and Panels 


CHARLES F. WARRICK CO. 


1964 W. Eleven Mile Rd. 
Berkley, Mich. 


FLOATLESS 


— 
LIQUID LEVEL CONTROLS 
ELECTRODE TYPE 
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peewee SS eee eee meee mem mee em ee meme meee cee eee eee eee eae: Hawk Zest Eng. Co. Water Level © — 
r] * t Hays Cor Wheelco Inst. om & 
‘ ss ' i é H. Thermostats White- Rodgers Ei ik y. 
El ortionik oke, ellow Spr 
Recorders and 1 Hydraulic. Coe, Inc. ewe P 
C ti fh f I ] : a LE Rep. & Mfg. ama TiC. Pyremeny apie 
. 1 . ° 
I P. nstruments Co! 4m. Gas Furnace ( 
ontrovlers for Textile and Paper Industries + — pacies, ci, Aibante  Sewcioee Sh 
r] 1 jeley & Mueller Assembly Products 
: FOR TEXTILE. Moist-O-Graph Controller measures and controls H Elipfel Mfg. Co. Automatic Temp. Contr) 
: moisture content of warp to maintain any specified regain to l meena d & Mann Co. petlee = 0. 
} within one-fourth of 1%. Adaptable to any type of slasher drive. 1 esiie - Mepeaccnas _ Burling Inst. Co. 
; FOR PAPER. py O-Graph Recorder supplies accurate and con- : Manaing. Seererene: Sees ran Pg “Prod, Co. 
; tinuous record of sheet moisture content. Applicable to machines 1 Mason-Neilan Regulator Engelhard, Chas, 
H having speeds up to 2000 feet per minute. 1 M leAlear fg. Ae ie gam 
r Co. 
' Write for Instrumentation Data Sheets 8.1-4a, 8.1-27 and 8.1-37 | — Mereoid’ come Foxboro Co. 
- for Textile and 2.9-5a for Paper. MINNEAPOLIS-HONEYWELL H Mercon Regulator Co. Fox Valley Inst. 
; REGuLaTor Co., Industrial Division, 4579 Wayne Ave., Philadel- ' Minneapolis-Honeywell Fuel Watchman 
' phia 44, Pa. ; Moore Ae ag General Elec, Co, 
u-5w 01 
1 i] ational ‘wime & Signal Illinois Testing Labs, 
; ti MINNEAPOLIS ll : Natural Gas Fauip. Ine. Klipfe 1 Mig. on 
Northern quip. 0. 2eeds orthrup 
' n y W e A Panellit, Lewis-Engg. Co. 
1 0 e ° Aes Ind. Inst. Corp. ioe ee. 2; ton 
' erfex Corp. ann: axwel 
a Powers Regulator Co. Mason-Neilan Regulator 
Minneapolis-Honeywell 
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Precision Scientific 
Precision Therm. 
Process & Instruments 


Neomatic Inc. 
Partlow Corp. 

















manag 8 Flow Meters Phen tras, 
Moore tag end Co. Uehling Instrument Co. CONTROLLERS, AUTO- Conoflow Corp. evere Corp. = en-Trols ne. 
eorey * Jones, Ltd. United Electric Controls MATIC, Power Factor Cook Electric —- = Ww. C Pyrometer ioe 
potaral : Ges Equipment Vapor Recovery Sys. (See Regulators) Cutler-Hammer, Inc, Rochester Mfg. Revere Corp. The TI 
Nerthern Eautp. C + ng CONTROLLERS, AUTO- Davis Reg. Co. Rockwell Engr Robinette Co., W. C, ‘ 
ae son Need ef Co. MATIC, Pressure & Deoniewn Boe Co. Ruggles Klingemann Rochester Mfg. Co. tion of 
Penn Electric Swi mE ee Vacuum Dicksor Sampsel_ Time Control Rockwell Engr. Co. of turn 
_— + - 5 witch Vheelco Inst. Co. Ace Instrument Co. Distillation. Products Schade Valve Mfg. Co. Squires Co ur 
Natreesate ~ Corp. CONTROLLERS, AUTO- Acme Regulator Co. Douglass Automatic Schwien Eng. C Taco West Corp. cation 
ee See MATIC, Load (See Reg- Acromarine Inst. Co. Eclipse Fuel Engg. Scientific Inst. Go, Tagltabue Div. 
Positel Mfg. Co aiatore AiResearch Div. Electronic Pred. Co, Seely Instrument Co, ee ee ta ga 
powert Megulaors Go, CONTROLLERS, AUTO. Allen radia Co, Boron“ appurauon Go, Belle cont Ring-Atberingrumet Hof exp 
Reliance Guage Col Controllers, Automatic, Arca Regulators, Inc. Emmett Machine Sinclair-Collins "Valve Uehling Instrument Co, greatly 
Republic Flow Meters Humidity) *  Askania Regulator Co. Verris Engineering Skaneateles Mfg. Victory Engr troller 
Robin s ‘Assoc. Valve & Engrg. Fisher Governor Co. Spence Engineering Co. Wheelco Inst. Co, 
Rochester Mfg. Co. OATICN PH oe Atlas Valve Co. ord Tg he cours E Co. — a eter, a 
5 ; P - . t 
Rockwell Engr. Askania_Regulator pre gy Co. Foxboro Co. gabon al Controls CONTROLLERS, AUTO- Specif 
ae. “i Bailey Meter Co. Automatic Temp, Control Fredericks Co., George Swartwout * MATIC, Radio Remote e ° 
5 iggles re Beckman Insts. Railey Meter Co. Fuel Watchman Tagliabue Div Automatic Elec. Chicago Resi 
wt’ ... Bristol Co. Barber-Colman Fulton Sylphon Div. Taller & Cooper Bristol ® Con 
~ ed alve "Mite. Co. Foxboro Co. tastian. ‘Blessing Co Furnas Electric Co. Taylor Inst. Cos. El-Tronics, In 
we ~_™ Controls General Controls ~ Gas Appl. Specialities Trerice Co., H. ader Inc., Fredric e Ope 
iealen gt Moter Leeds & Northrup Rockel & Co General Controls — Co. Trimount Inst. Co. Guardian Elec. Mfg. 0s ec 
— BS Macbeth Corp. Boylston Co. — General Electric Co. United Elec. Control Hastings Inst. Co. on 
— mainoer ng Co. Milton Roy Co. Bristol Co General Power Plant Uehli 1 ° Jacobs Instruments furn. 
artwout Co. TT Fee General Regulator Corp. Jehling Instrument Co. McFarlin Co. 
Tagliabue Div. marae a mg “Ino. Brooke Eng. Co. Gotham Inst. C Vapor Recovery Systems t 
na roa sy Metron aaa 
7, or = 08. Thwing- ater i Inst. Co. Builders-Providence Grove 7 Viking Instruments racifie 
: ermo Instruments CONTROLLERS, AUTO- Clark Cooper Co. Hagan Wallace & Tiernan Polarad Electronics ‘ 
rimount Inst. Co, MATIC, Phase (See ‘Climax Div. Hammel- Dani Co. Ward Leonard Elec. Co. Radio Receptor Co. 
(Continued) Regula (Continued) (Continued) (Continued) RCA Div. | 
Schwien Engg. Co. 
Servo Corp. of America ——EE 
Sorensen & Co. 
a ll Summers Gyroscope 
Wallace & Tiernan 
GN Yardeny Engineering Co 
COWATIC:  Rate-Volume 
.  Rate-Vo 
42 ] ntrollers, Aute Th 
Second Edition (1951) Now Available SS matic, Flow) e 
CONTROLLERS, AUTO 





Mechanical Measurements 
by Electrical Methods 


“Electric Gaging Methods” 
By HOWARD C. ROBERTS 


Special Research Associate Professor of Civil Engineering, _ 
versity of Illinois (for many years in Research Lab., A.R.A.). 


Typical of the comments received while 
this book ran as a serial in Jnstruments: 


... I appreciate the thoroughness with which the 


satkdun is being treated.” “We are sure that your 
articles will be widely read, for it is a subject cer- 


$4.00 postpaid 


Remittance must accompany order 











Li@uilob 
LEveEet 
CONTROLS 


ANY LIQUID 


at any TEMPERATURE 
at any PRESSURE 


TANK FLOAT SWITCHES 


© Top Mounting 
@ Side Mounting 
@ External Float Cage. 


DIFFERENTIAL PRESSURE 


HIGH TEMPERATURE — 
HIGH PRESSURE UNITS 


Write for complete Catalog 


foe sie for practically CONTROLLERS, AUTO- 
Serialized in Instruments under the title oat ene ae 
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MATIC, Ratio 
Ahrendt Instrument 
Askania Regulator 


Todustrial ” Electronics 
Mason-Neilan Regulator 
Proportioneers, Inc. 

Research Control Inst, 0. 
Tagliabue Div. 


CONTROLLERS, AUTO- 
MATIC, Refrigeration 
Allen-Bradley Co. 
Automatic Elec. Mfg, 
Automatic Temp. Cont 
Burling Instrument Co, 
Cash Co. 
Cutler-Hammer, Ine, 
Dickson Co. 
Electrimatic Corp. 
Flow Controls, Ine. 
Foxboro Co, 
Frick Co. 
Friez Instrument 
Fulton Sylphon Co. 
General Controls Co. 
General Elec. Co. 
Hammel-Dahl Co 


Tagliabue Div. 

Taylor Inst. Cos. 
Thermo Instruments 
United Elec. Controls 
White-Rodgers Electri¢ 


CONTROLLERS, AUTO. 
MATIC, RKVA 











tainly in need of the correlation you are giving it.” SWITCHES Lumenite Elec. Co. MODEL . 
A I am glad to find that you have done so ex ar gg ae Reliable « 
nie ie M N 11, Moore * 
haustive a job on the subject.” FLOW SWITCHES Mason-Neilan "Repu olla 
cAlear g. Co. ‘ 
Cloth, 368 pages, 43%, x 814 inches; 254 illustrations ; REFRIGERATION CONTROLS Merete tier Honeywell Senn v 
two bibliographies (500 refs.); seven-page index. OIL LEVEL ALARM RELAYS pele toa Switch MODEL J 
er’ or’ 

Phila. Thermometer Co. may be 
BOILER WATER LEVEL Banco, Ine. ofton cor 
CONTROLS Schade Valve Mtg, Co. Price $177 
: Skaneateles Mfg. *Prie 


TA! 


INSTRUMENTS PUBLISHING CO. ‘@ MAGNETROL ic (ge 
7 : INC. Regulators 
921 Ridge Ave., Pittsburgh 12, Pa. 2110 S. MARSHALL BLVD., pelt 23 MATIC, Soest Get Rs ‘y 
Automatic, Gravity) 2 


Yo. 
imerica 
pe 
an 
ring Co. 
AUTC- 
- Volume 
5, Aute- 
AUTO- 
ent 
or 
ronics 
gulator 
ic, 
Inst. 00. 


AUTO. 
Remote 


CONTROLLERS, AUTOMATIC, SPEED to CONTROLLERS, AUTOMATIC, THERMOMETRIC 





greatly reduced, 
Specifications: 
© Resistance Thermometer Actuated 
© Operates to 1000°C 


furnaces) 


- MACDONALD PROPORTIONAL 
TEMPERATURE CONTROL 





The THYRATRON Control allows PROPORTIONAL regula- 
tion of output power to electrically heated furnaces. Instead 
~of turning current on-dhd-off, or adjusting the time of appli- 
cation of full power, the power level is continually monitored 
in accordance with the furnace demand. In this way the number 
of expansions and contractions of the heater elements is 
increasing heater element life. The con- 
troller operates proportionally from a resistance thermom- 
eter, and thus insures maximum sensitivity of control. 


® Controls up to 7!/. amperes @ 220V 
© Controls to 0.1°C (0.01°C or better with improved 


W. S. MACDONALD CO., INC. 


University Rd., Cambridge, Massachusetts 

















PROVE 


Before you select a Tempera- 
ture Regulator, compare low-cost 
Stacon with the rest. 
regulator has as many features 
or offers as many advantages as 
a Farris Stacon. 






No other 


IT! 




















Make this Chekchart Test ————_, 
Farris Air Self 
Stacon Operated | Operated 
© Dirt Proof — Hermetically 
Sealed? Yes 
@ Extreme Accuracy? +1° 
® Packing or Glands to Leak? No 
® Drop-tight Shut off? Yes 
© Vapor-steam Energized 
Super Power Pilot? Yes 
Was Supervi sion—Maint ? None o 























Write for Stacon Bulletin 50-1000. It contains complete informa- 
tion on the most sensitive, accurate, economical temperature 


regulator available .. . 


anywhere. 


Farris Stacon Corp. 


536 COMMERCIAL AVE. 


PALISADES PARK, N. J. 








The 







Pyrometric 
Temperature 
Controllers 





MODEL J Two position (off-on) controller. 
Reliable control. Requires no tuning or adjust- 
ment. Price $165.00. Write for Bulletin J-2. 
MODEL JP Proportioning controller for fine 
control needed in exacting — Price 
$185.00. Write for Bulletin JP-! 

MODEL JL Limiting controller. “This instrument 
may be used either as a safeguard or as an 
off-on controller as desired. 

Price $177.00 Write for Bulletin JL-I. 


*Prices subject to change. 


Taco WEST 


CORPORATION 








525 N. Noble St. Chicago 22, Ill. 


a 
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CONTROLLERS, AUTO- 
MATIC, Spe (See 
Tachometric below) 


CONTROLLERS, AUTO- 
MATIC, Stoker (See 
Contrefters, Automatic, 


Furnace) 


CONTROLLERS, AUTO- 
RATIG, _Strain- -Rate & 
ate 


Bailey Meter Co. 
Baldwin Locomotice 
Hathaway Inst. Co. 


CONTROLLERS, AUTO- 
MATIC, Synchronizing 
(gee. Regulators) 


CONTROLLERS, AUTO- 
ATIC, Tachometrie 
pr... Instrument 


Atomic Instrument 

t tic Temp. Control 
Bailey Meter Co. 
Barbour Stockwell Co. 
Bristol Co. 
Burlington Inst. Co. 
Cutler-Hammer, Inc. 
Electric Tachometer 
Engineering Res. & Dev. 
Flight Eng. 
Foxboro Co. 
General Elec. Co. 
General Radio Co. 
General Regulator Corp. 
Hagan Corp. 
Hays Corp. 
Jones Motorola Corp. 
Krohn-Hite Inst. 
Leeds & ge ap 
Lewis & Co. B. 
Mason-Neilan Sisetene 
Maxson 5 
Metron Instrument 
Minneapolis-Honeywell 
Moisture Register Co. 
Monitor Controller Co. 
Nankervis Co., L 
Potter Instrumen: 
Republic Flow Dien 
Robinette Co., W. C. 
Rockwell Engr 
Servo Corp. of America 
Servo-Tek Products 
Servomechanisms 
Shallcross Controls 

















Varo g. Co. 
Viking Instruments 
Ward d 

Westinghouse Elec. 


CONTROLLERS. AUTO- 
c, Temperature 


ax Pyrometric above 
or Thermometric below) 


co 


matic, Thermostatic; C 


IT ROLLERS, AUTO- 
ATIC em ‘ture 


trollers, Automatic, Time) 
CONTROLLERS, AUT®- 


TiC, a eaamaaaie 


Aimessarch 


sristo! 


Ele 
Em 
Em 





Foster Engg. Co. 
Foxboro Co. 

Fuel Watchman 
Fulton-Sylphon 


American Inst. “Co. 
a 


Assembly Produc 
Automatic Temp. 
Bailey Meter Co. 
3arber- a 


“Control 


Burling Inst. Co. 
Clark-Cooper_ Co. 
Commercial Research 
Dickson Co. 
Douglass Automatic 
Edison Inc., 
Electrimatic Corp. 
Electro 


Thomas A, 


Medical Lab. 
cto-Tech. Equip. 
erson Apparatus Co. 
mett Machine 


General Controls 
General Elec. Co. 
General Regulator Corp. 


Gotham 


Kil 


Inst. Co, 


pfel Mfg. 


lou & 1h eantee 


Lesli 


K+ 





faneing,. “Maxwell & Moore 
arsh Corp. 

Mason-Neilan Reg. Co. 
McAlear Mfg. 
Minneapolis- Honeywell 


Moeller Instrument Co. 
Moisture Register Co. 
Moore Products 
Neomatic Inc, 
Parks-Cramer Co. 
Partlow Corp. 
Phen-Trols Inc. 


Pre 





Refinery Supply Co. 
Republic Flow Meters 
Revere Corp. 

Robinette Co.. 
Roehester Mfg. Co. 


Powers Regulator 
Precision Scientific 


cision Therm, 


w. Cc. 


(Continued) 








BAILEY 


Temperature Controller 


@ This BAILEY PYROTRON Electronic Resis- 
ance Thermometer indicates, records and con- 
trols temperatures between —100 F and 1200F. 


As many as four continuous temperature 
records may be made on a singie 12-inch 
diameter chart. The 29-inch indicating scale is 
read easily at distances up to fifty feet. 


Two recording controllers may be combined 
in one Bailey Pyrotron to save panel space. 
Air- ota oe | electric, or electronic controls 
are furnished as required. 

Each recorder responds instantly since it is 
controlled by a separate measuring bridge and 
inertia free electronic detector. A small rever- 
sible electric motor balances the bridge and 
drives the indicating, recording and controll- 
ing features. 

The temperature sensitive element is a 
platinum resistance wire wound ona mica form, 


Ask for Bulletin 230-B, 


BAILEY METER COMPANY 
ROAD - CLEVELAND, O 


1041 IVANHOE 
y Mets td M 
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CONTROLLERS, AUTOMATIC, THERMOMETRIC te CONTROLLERS, AUTOMATIC, VISCOSITY 








For Viscosity Process Control 
NORCROSS Recording and 
Recording Controlling Viscomefers 


soem es 


Viscosity Range: 







‘1 to 200, 000 c.p. 
Used in the Following Industries: 
Textiles Adhesives Paints 
Plastics Food Products Resins 
Paper Petroleum Printing 
Synthetics Syrups Soap 


Can Be Used For: 
1. Recording or automatic control. 


2. Operation under 


pressure or vacuum. 


3. Explosion proof applications. 


Write for booklet with photos and schematic 
drawings showing design and operation. 


NORCROSS CORPORATION 
247 Newtonville Ave., Newton 58, Mass: 


Design and Process 


relays, solenoids, etc., 


—no count r 


WHAT IT DOES: The “Cycio-Monitor” 
momentarily opens or closes electric cir- 
cuits to motors, magnetic brakes, rym 
based on pre- 
determined count. Repeats automatically 





re-setting between cycles. 


HOW IT OPERATES: count pickup may 
be mechanical (based on rotation or stroke), 
(through sensitive switch, 


or electric 
photo-electric cell, etc.). 


CONTROL RANGE: May be 
count from 1 to 2,000, and all even numbers 
from 2,000 to 4,000. Extended ranges also 


available. 


3! 
OPERATING SPEED: Rotary counter—up 
to 5,000 counts per min.; stroke counter— 
up to 1,000 counts per min.; solenoid- 
operated counter—up to 350 counts per 
Intermittent or continuous opera- 
No pause for re-set. 


min. 
tion. 


set for any 







HOW CYCLE I$ SET: Two simple adjustments instantly set unit for the 
desired count. Can be set in approximately 5 seconds. 


ADVANTAGES: Simplifies machines and pr 





tes chi 


gears, complicated cam systems, awkward ss stops, letsieala 


control circuits, etc. 


Minimum set-up time. 


Write Now for Bulletin 202 
COUNTER & CONTROL CORPORATION 


5227 W. Electric Ave., Milwaukee 14, Wis. 














Choice of top-flight research laboratories 


ATOMIC’S 


RESEARCH 


Truly precise . . 


SCALERS 
Ten-Ten "Building Block" 


Series. 


INSTRUMENTATION 


built especially for fine research 


Choice of seven models 


with outstanding features complemented by standard modi- 


fications you can select. 


Linear Amplifiers 
Models 204B and 204C 
Model 205 Preamplifier 

Coincidence Analyzer 
Model 502 
Model 503 Anticoincidence 


Power Supply 
Models 306, 316 and 326 


Multiscaler 
Automatic—Model 1060 
Counting Rate Meters 
Models 409 and 410 
Scintillation Counter 
Model 223 
Pulse Height Analyzer 
Model 510 


OTHER NEW INSTRUMENTS COMING 





. — Write today for new illustrated, indexed catalog 


ATOMICSensee 


84 MASSACHUSETTS AVE. 


CAMBRIDGE 39, MASS. 
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Rubicon Co. 
Scientific Inst. Co. 
Spence aypreins Co, 


TD. 
Tagliabue Div. 

Taylor Inst. Cos 
Thwing-Albert Inst. Co. 
Trerice Co. 

United =, \ seaammie 
Valverde Lab 

Victory Engr. 

Weksler Thermometer 
Wheelco Inst. Co. 
Wood, Harry W. 


CONTROLLERS, AUTO6- 
MATIC, Thermostatic 
Accuracy Scientific Inst. 
AiResearch Div. 
Allen-Bradley Co. 
American Inst. 
Askania Regulator Co. 
Atlas Valve 
Automatic Temp. 
Bailey Meter Co. 
Barber-Colman Co. 


Control 


Bristol Co. 

Boiler Room Equip. 
Burling Inst. Co. 
Cook Electric Co. 
Cramer & Co., Ine. 
Cutler-Hammer Inc. 


Cor, 
Edison Electrical Controls 
Electric Hotpack Co. 
Farris Stacon 
Fenwal, Inc. 
Fisher-Governor 
Fish-Schurman Co, 
Foster Eng. Co. 
Foxboro Co. 
Fuel Watchman 
Fulton Sylphon Co. 
General Controls Co. 
General Elec. Co, 
Gleason Avery, Inc. 
Gotham Inst. Co. 
G-V Controls Inc. 
Hagan Corp. 
Hammel-Dahl Co. 
H-B Inst. Co. 
H & H Themostats 
Hart Mfg. Co. 
Industrial Engr. 
Iustrument Rep. & 


Corp. 
Mfg. 


gohnson ele Co. 

Keel Mfg. 

Kie af & Mueller 

Klipfel wits. Co. 

Leslie 

Meaning “Maxwell, Moore 
Marsh Corp. 


(Continued) 


Mercoid Corp. 
Minneapolis- Honeywell 
Moiture Register Co. 
Mu-Switch Corp. 
Partlow Corp. 

Perfex Corp. 

Phila. Thermometer Co. 
Powers Regulator Co. 
Precision Scientific 
Precision Therm 
Preferred Utilities 
Rascher & Betzold 
Republic Flow Meters 
Robinette Co., W. C. 
Ruggles Klingemann 
Sampsel Time Control 
Sarco Co., Inc. 

Smith Control & Inst. 
Engineering Co. 


Struthers-Dunn 
Swartwout Co. 
Tagliabue Div. 


WW mited Elee. Controls 
Valverde Labs. 
Victory Enar. 
Viking Instruments 
Weston Elec. Inst. 
White Mfg. Co. 
White-Rodgers Elec. Co, 
oqurnettsss. AUTO- 
MATIC. Tim 


Abrams instrument 
Allen-Bradley Co. 
Am. Gas Accumulator 
American Timer Corp. 
Automatic Elec. Mfg. Co. 
Automatic Temp. Control 
Bailey Meter Co. 
Betts & Betts 
Bristol Co. 
Cincinnati. Time Ree. 
Clare ‘0. 
Controls. Ine. 
Counter & Control Corp. 
Cramer Co., Ine. 
Cutler-Hammer, Inc. 
Dorothes Mechanisms, Gale 
Eagle Signal Corp. 
Edison Electrical Prods. 
Electric Hotpack Co. 
Electro-Physics Co. 
Electronic Controls 
Emmett Machine 
Fisher Governor 
Foxboro Co. 
Fredericks Co., 
Friez Instrumen 
Fuel Watchman 
General Controls 
General Elec. Co. 
Gotham Inst. Co. 
(Continued) 


Corp. 


Geo. 
t 


Guardian Electric Mfg. 
G-V_ Controls Inc. 
Hagan Corp. 

aydon Co., A. W. 
Industrial Timer Corp. 
Johnson Service Co. 
Leeds & Northrup 
Lumenite Electronic 
Manning, Maxwell, Moore 
Mason-Neilan Regulator 
Minneapolis- Honeywell 
Montgomery 
National Time & Signal 
Neomatic Inc. 
Northwestern Clock Co, 
Paragon Electric Co. 
Partlow Corp. 
Perfex Corp. 
Photoswitch, Inc. 
Photovolt Corp. 
Instrument 
Powers Regulator Co. 
Production Instrument 
Rhodes. Inc.. 
Sampsel Time Control 


Standard Elec. Time 
Stromberg Time Corp. 
Struthers-Dunn 
Tagliabue Div. 

Taylor Inst. Co. 


Telechron, Inc. 
Thomas Clock Co., Seth 
Far gg wll Elec. Mfg. 
Tork Clock 


Co. 

Wadsworth Elec. Mfz. 
Walser Automatic Timer 
Ward Leonard 
Wheelco Insts, Co. 
White-Rodgers Elec. 
Wilson & Co., G. C. 
CONTROLLERS AUTO- 

MATIC, Torque 
Aero Electronics 
Ahrendt, Instrument 
Askania Reculator — 
Industrial Electronics 
Vectron, 
CONTROLLERS. AUTO- 

MATIC, Vacuum (See 

— Automatic, 


Pressure) 
CONTROLLERS, AUTO- 
ATIC, Viscosity 

Bailey Meter Co. 
Brabender Corp. 
Brookfield Bake. Labs. 
Electric Eye Equip. 
Fischer & Porter 
Fexboro Co. 

General Controls 
seneral Elec Co. 
Norcross Corp. 

Perfex Corp. 


(Continued) 
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ROLLE! 
conc, i 


TROLLE! 
ATIC. , 
Flow) 
ROLLE! 
orc, W 
See Contro 
matic, Liqu 


TROLLE! 
con ia-autom 
Allis- emg 
saunetie ¢ El 


& Bet 


CONTROLLE! 
= 


Any Peaelaic 
Brooks Rotan 
Co. 


C 

Genetal_ Cont 
Hagan Corp. 
Hammel-Dah} 
Hydraulic Cc 
Schade Valve 
Seely Inst. 
Shallcross Co 


CONTROLLE 
(Non-autom 
Allen-Bradley 
Allis-Chalmer 
Automatic El 
Betts & Bet 
Cutler-Hamme 


Lindberg Enj 
National Elec 
Ohmite Mfg. 
Superior Elec 
Ward Leonar 
Westinghouse 
Wilson & Co 
CONTROLLE 
UAL, (N 
Pneumatic 
Bristol Co. 
Climax Div. 
Mason-Neilan 
Powers Regu 
search Con 


CONTROLLE 
(Non-autom 
static) 

Allen-Bradley 

Beck Bros. 

Cutler-Hamm: 

General Con 

General Elec. 

Mallory & ( 

National Elec 

Ohmite Mfg. 

Rubicon Co, 

Ward Leonar 

Westinghouse 


CONTROL S$ 
Controllers, 


COUNTERS, 
Adde & Co, 
Automatic T 
Counter & Ci 


cunrens, 
—_ El 


Automatic 17 
Berkeley Sci 
Cole Instrun 
Durant Mfg 
Eagle Signa! 
Genisco Ine. 
Hetherington 
Nucleonie 
Post Machin 
Potter Instri 
R-C Scientif 
Richardson | 
Standard El 


COUNTERS, 

American O 
Pral Scie 
Fisher Scier 

Sargent & 
mas Co., 


COUNTERS, 
Automatic E 
Automatic 
Bawden Bro 





the 


nge 
ate 


bs. 


Inst. Cos. 
Viseo-Meter Corp. 


LLERS, AUTO- 
orn. Voltage (See 
Regulators) 

LLERS, AUTO- 
oOnrTic. Volume (See 
Controllers. Automatic, 


Flow) 

CONTROLLERS, AUTO- 
MATIC, Water Level 
(See Controllers, Auto- 
matic, Liquid Level) 


NTROLLERS MANUAL 
CoNen-automatic), Field 
Allis-Chalmers ; 
Automatic Elec. Mfg. 
Betts & Betts 
Climax Engineering 
Cutler-Hammer, Inc. 
General Controls 
General Elec. Co. 

National Elec, Controler 
Ohmite Mfg. Co. 

Ward Leonard Elec. Co, 
Westinghouse Elec. 


CONTROLLERS MANUAL 
ee Hy- 


daulic 
Adel Precision Prods. 
Brooks Rotameter 


Genetal ‘Controls 


Hydraulic Controls 
Schade Valve Mfg. Co. 
Seely Inst. Co., Inc, 
Shalicross Controls 


CONTROLLERS, MANUAL 
(Non-automatic) Motor 
Allen-Bradley Co 

Allis-Chalmers 
Automatic Elec, } 
Betts & Betts 
Cutler-Hammer, Inc. 

Furnas Electric Co. 

General Controls 

General Elec. Co. 

Heller Co. 

leeds & Northrup 

Lindberg Engineering 
National Elec, Controler 
Ohmite Mfg. Co. 

Superior Electric Co. 

Ward Leonard Elec. Co. 
Westinghouse Elec. & Mfg. 
Wilton & Co. 


CONTROLLERS, MAN- 
UAL, (Non-automatic) 
Pneumatic 

Bristol Co. 

Climax Div. 

Mason-Neilan Regulator 

Powers Regulator Co. 

Research Control Inst. 


CONTROLLERS, MANUAL 
(Non-automatic Rheo- 
static) 


Allen-Bradley Co. 
Beck Bros. 
Cutler-Hammer, Inc. 
General Controls 


Mallory & Co. 

National Elec, Controller 
Ohmite Mfg. Co, 

Rubicon Co, 

Ward Leonard Elec, Co. 
Westinghouse Elec. 


CONTROL SYSTEMS (See 
Controllers, Automatic) 


COUNTERS, Alarm 
Adde & Co, 
—s Fa Control 
inter ontrol Corp. 
Cook Electric , 
Durant Mfg. Co, 
El-Tronics, Inc. 
Fett Laboratory 
tal Electric Co. 
Martin-Hubbard Corp. 
Mercoid Corp, 
Potter Instrument 
Production Instrument 
howe Engineering 
Veeder-Root 


COUNTERS, BATCH, Au- 
md Electric Predeter- 


Automatic Temp. Control 
tkeley Scientific 

Cole Instrument 

Durant Mfg. Co 

Fagle Signal 


Nucleonic Corp, 

Post Machinery 

Potter Instrument 
R-C Scientific Inst. 
Richardson Scale 
Standard Elec. Time 


COUNTERS, Colony 
American Optical 
Prral Scientific 
Pisher Scientific Co. 
argent & Co. 

mas Co., Arthur H. 


COUNTERS, Cycle 
Automatic Elec. Chicago 
putomatic Temp. Control 
awden Bros. 
Berkeley Scientific 

tol Co, 


Bris 
Tush Development 
Cook Electric. 


Counter & Co » 
Control Corp. 
Cyclotron Specialities Co. 


Dittmore & Freimuth 
Dorothea Mechanisms, Gale 
Electric Speed Indicator 
Engineering Res. Assoc, 
Foxboro Co, 

General Elec. Co. 





Hewlett-Packard Co. 
Martin-Hubbard Corp. 
Minnesota Electronics 
Paragon Flectric Co. 
Potter Instrument 
Raytheon Mfg. Co. 
Standard Elec. Time Co. 
States Co. 

Stoelting Co., C. IL. 
Telechron, Inc. 
Walkirt Co. 
Westinghouse Elec. 
COUNTERS, Footage 
Adde & Co. 

Bristol Co. 

Cook Electric 

Counter & Control Corp. 
Dittmore & Freimuth 
Durant Mfg. Co. 

Elec. Tachometer Corp. 
Hetherington Inc. 
McDonnell Odometer Corp. 
Nucleonic Corp. 

Potter Instrument 
Production Instrument 
Veeder-Root, Inc. 
Zernikow Co. 


COUNTERS, Geiger-Muller 
Abrams Instrument 
American Instrv ment 
Atomic Instrument 
Berkeley Scientific 
Cambridge Inst. Co. 
Canadian Radium 
Coulter Electronics 
Cyclotron Specialties 
Detectron Co. 
Distillation Products 
Douglas Radio Labs. 
Eck & Krebs 
Eclipse-Pioneer 
Electronic Products 
El-Tronics, c. 

Flader, Inc., Frederic 
Flett Laboratory 

yeneral Electric 

General Radio Co, 
Geophysical Instrument 
Goldak Co, 

Herbach & Rademan 
Inst. Development Labs, 
Kelley-Koett Inst. Div. 
Menlo Research Lab. 
Morgan Instrument 
National Tech, Labs. 
North Amer. Philips 
Nuclear Dev, Lab. 
Nuclear Inst. & Chem. 
Nuclear Research & Dev. 
Potter Instrument 
Radiation Counter Labs. 
Radioactive Products 
R-C_ Scientific_ Inst. 
Southwestern Ind, Elec. 
Stoelting Co.. C. H. 
Stratex Instrument Co. 
Sylvania Elec. Prod. 
Technical Associates 
Tracerlab, Inc. 
Ultra-Violet Products 
Universal X-Ray Products 
Vacutron, 2. 

Victoreen Instrument Co. 
Welch Scientific 

Wood Counterlab 


COUNTERS. High Speed 
Abrams Instrument 
Ahrendt Instrument 
Berkeley Scientific 

Cole Instrument 

Durant Mfg. Co. 
Engineering Res. Assoc, 
Hetherington Inc. 
Hewlett-Packard 

Jacobs Instr. Co. 
Metrotype Corp. 

Post Machinery Co. 
Potter Instrument Co. 
Special Instruments Lab. 
Stoelting Co., C. H. 
Stratex Instrument Co. 
Telecomputing Corp. 
Walkirt Co. 


COUNTERS, Hour 
Aero Instrument 

Alina Corp, 

Automatic Temp. Control 
Cramer Xo., Ine. 
Elec. Tachometer Corp. 
General Elec. 

Gorrell & Gorrell 
Haydon Co., A. W. 
Marion Inst. 

Paragon Electric Co. 
Phillips Petroleum 
Production Instrument 
Revere Corp. 

Standard Elec. Time 
Telechron, Inc. 
Veeder-Root 
Westinghouse Elec. 
Weston Elec, Inst. Corp. 


COUNTERS, Lumber 
Adde & Co, 
Dittmore & Freimuth 


Lufkin Rule 2 
McDonnell Odometer Co. 
Moisture Register Co. 
Potter Instrument 
Production Instrument 





COUNTERS, Photoelectric 
Atomic Instrument 
Autotron Co. 

Berkeley. Scientific 


CONTROLLERS, AUTOMATIC, VISCOSITY to COUNTERS, PHOTOELECTRIC 


These New 
EDISON 


Product Bulletins 
ARE YOURS 


FOR THE ASKING: 


Thermal Time Delay Relays 
Bulletin 3007 
e 
Sealed Thermostats 
Bulletin 3009 
e 
Electronic Temperature Control 
Bulletin 1048 
e 
Sensitive Magnetic Relay 
Bulletin 3004 
° 
Temperature Monitor 
Bulletin 1053 
e 
Electrical Resistance Bulbs 
Bulletin 3016 











Every one of these Bulletins contains highly useful information, data, 
graphs and schematic diagrams specially prepared for the electrical 
engineer. Write us today, listing the Bulletins you want, and they will 
be sent to you promptly and absolutely free. 





3 


 ) 
0 Edivon. 
INCORPORATE DO 
INSTRUMENT DIVISION 


West Orange * New Jersey 


YOU CAN ALWAYS RELY ON EDISON 
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COUNTERS, PHOTOELECTRIC to DETECTORS, OXYGEN, DEFICIENCY 














Look for the | 
Red Dots \ 


\ 
a | 


| 
\ 






No. C-110 644” 
Bow Compass 


ASK TO SEE 


~ 


Drafting 


<q Machines 


Detect-O-Ray 
De-Tec-Tronic 


Eleotro- Physics Co. 
Electronic Prod. Co. 
tl-Tronics, Inc. 
Engineering Res. & 
iss Instrument Co. 
Fisher-Pierce Co. 


Electric Co. 
Lumenite Electronic 
Magnetic Amplifiers 
Martin-Hubbard Corp. 
Menlo Research Lab. 


Post Machinery 
Production Instrument 


Sherron Metallic 
Sticht Co. 
Streeter-Amet Co. 
Telecomputing Corp. 
Vacutron 








0. 
Weston Electrical Inst. 
Worner Products 


COUNTERS, Production 


Abrams Instrument 
Adde & Co. 

Alina Corp. 

Atomic Instrume 
Automatic Elec. Chicago 
Autotron Co. 

Berkeley Scientific 
Bristol Co. 

Cincinnati Time Recorder 
Clarkstan Corp. 
Clay-Adams Co. 

Cook Electric 
Counte: Control Corp. 
0., 


Dittmore & Freimuth 
Dorothea ~~ ?peeM Gale 


Electronic Controls 
engr. Research & Dev. 
General Electric Co. 
Gorrell & Gorrell 

















Moisture Register Co. — 
Potter Instrument 


(Continued) 
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the strongest, 
durable 
able. 


VEMCO “open truss” 
most accurate and most 
draftsman's compass obtain- 





design gives you 


With these instruments you can de- 
scribe the finest pen line or the heaviest 
pencil drawing with absolute precision. 

In addition VEMCO compasses give 
you greater capacity. The No. C-110 


6% ” 


Drawing 
Sets 


Production Inst. Co, 

Redington Co. 

Richardson Scale Co. 
Radi 


Standard Elec. Time 
Streeter-Amet Co. 
Struthers Dunn 
Veeder-Root, Inc. 
Walkirt Co. 


COUNTERS, Radiation 
Berkeley Scientific 
Clarkstan Corp. 
Detectron Co. 

Douglas Radio Labs. 
General Electric 
General Radio 
Georator Corp. 
MacDonald Co., W. 8. 
Nuclear Dev. Lab. 
Nuclear Inst. & Chem. 


Potter Instrument 
Radiation Counter Labs. 
Radioactive Products 


Stratex Instrument 
Tracerlab 

Walkirt Co. 

Western Radiation Lab. 
Wood Counterlab 


COUNTERS, Recording 
Berkeley Scientific 
Dittmore & Freimuth 
Durant Mfg. Co. 
Nucleonic Corp. 

Potter Instrument Co. 


R-C 
Richardson Scale C 
Special 
Stratex Instrument " 
Western Radiation Lab. 


COUNTERS, Revolution 
Adde & Co. 

Associated Researc 
Automatic Temp. Control 


Berkeley Scientific 
Bristol Co. 


Boulin Instrument Corp. 
+ arpe 


Counter & Gontrol Corp. 
Cummings Machine Wks. 
Cyclotron Specialities 
Dittmore & Freimuth 
Durant Mfg. Co. 

Elec. Tachometer Corp. 
Engr. Research & Dev. 
General Electric 
General Radio 

Genisco Inc. 


(Continued) 


Please mention THE 1952 


Sctemmante Lab. 


compass, for example, gives you 
a range from Ye inch to 10 inches. 
Irrespective of price, you cannot buy 
greater accuracy than the VEMCO. Ask 
your VEMCO dealer for a demonstration 
or write today for illustrated literature. 


V. & E. MANUFACTURING CO. 


Pasadena 20, California 
THE COMPLETE VEMCO 


{| Com 
f\ posses 


LINE 


Microliner 
Ruling Pens 


Gurley, W. & E. 
Hart Mfg. és... RR 2 
Ideal Commutator 
Industrial Timer Corp. 
Jaeger Watch Co. 
Jones Motorola Corp. 
Knopf Instrument 
Krohn-Hite Inst. 
Mason-Neilan Regulator 
McDonnell Odometer Co. 
Millers Falls 

Moisture Register Co. 
Potter Instrument 
Production Inst. Co. 
netinsen Co, 

Scherr Co., Inc., George 
Standard Elec, Time Co. 
i eo, & & 

Taller & Cooper 
Veeder-Root, 
irt Co. 
Warren-Knight Co. 
Zernickow Co., O. 


COUNTERS, Scintillation 


Berkeley Scientific 
Douglas Radio Labs. 
General Electric 


ba: 
Nuclear Research & Dev. 
Nucleonic Corp. 
Radiation Counter Labs. 
R-C Scientific Inst. 
Stratex Inst. 
Telecomputing Corp. 
Tracerlab 
Western Radiation Lab. 
Wood Counterlab 


COUNTERS, Stroke 
Adde & Co. 
Automatic Temp. Control 
— 

0. 


Counter & Control Corp. 
Dittmore & Freimuth 
Dorothea Mechanisms, Gale 
Durant Mfg. Co. 

Eagle Signal Corp 
Engr. Research & Dev. 
Gorrell & Gorrell 
Guardian Elec. Mfg. Co. 
Hart Mfg. Co., R. E. 
Impact Register 
International Register Co. 
McDonnell Odometer_ Co. 
Moisture Register Co. 
Potter Instrument 
Production Inst. Co. 
Redington Co, 
Streeter-Amet Co. 

Taller & Coper 
Veeder-Root, Inc. 

Walkirt Co. 
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COUNTERS, Twist 
Dittmore & imuth 
McDonnell Odometer Co. 





eeder-Root, ne. 
COURSE PROTRACTORS 

(See Protractors, Course) 
CRYSTALS, Piezoelectric 
Bausch & Lomb O t. 
Bliley Electrical oe 


Brush Development Co. 
Crystal Research Labs 


General Radio Co, 
Gulton Mfg. 

Knights Co. 

North Amer. Philips 
Premier Crystal Labs, 
RCA Div 

Reeves Hoffman Corp. 
Standard Arcturus 
Standard Piezo Co. 
Valpey Crystals 
CRYSTALS, Quartz 
Bliley Electric Co. 
Crystal ae i. 
so eagle a enti 


Telegraph Co. 
Laboratory 
Fuess, Inc. 

General Elec. Co. 
General Radio Co. 
Harvey Radio Labs. 
Knights Co. 

North Amer. Philips 
Premier Crystal Labs. 
RCA Div 





Reeves Hoffman Corp. 
Standard Arcturus 
Standard Piezo Co, 
Unertl Optical Co. 
Valpey Crystal Corp. 
Western Electric 
CRYSTALS, Rochelle Salt 
Brush Development Co. 
Dearborn_ Scientific 
Fecker, Inc. 

Unertl Optical Co. 
Wallace & Tiernan 


CRYSTALS, Feat 
Dearborn Scienti 
Flecker, Inc. 

Fuess, Inc. 

Premier Crystal Labs, 
Unertl Optical Co. 
Valpey Crystal Corp. 
Zeiss, Inc., Carl 


CUBIC FOOT BOTTLES 
(See Bottles, Cubic Feet) 
cusicL ss (See Control 
Boards, Weatherproof 
Housings, ete.) 


+ ge od A ap imirens 
Betts & 

Bradley > A’ 
Burndy Engineering 
Edison, Inc. Thomas 
Fisher-Pierce Co. 
General Elec. Co. 
G-V Controls Inc. 
Hagan Corp. 

RCA Manufacturing 
Thordarson Elec. Mfg. 
Victory Engr. 


cuseeNt METERS (See 
Meters, Current) 


CUBRENT REGULATORS 
(See Regulators, Current) 


CURVE TRACERS (See 
Drawing Instruments) 


CUTMETERS 

Amthor Testing Inst. Co. 
Elec, Tachometer Corp. 
McDonnell Odometer Co. 
Veeder-Root, Inc. 
Zernickow, O. 


CYCLE CONTROLLERS 
(See Controllers, Auto- 
matic, Cycle) 


CYCLE COUNTERS (See 
Counters, Cyele) 


CYCLOMETERS 
Veeder-Root, Inc. 
CYLINDERS, GRADUAT- 
ED (See Apparatus Lab- 
oratory, 


DECELEROMETERS 
Accelerometers) 


DECIBEL METERS See 
Sound Level Meters) 


DEEP SEA INSTRU- 
MENTS 

— Mfg. Co. 
M. Mfg. Co. 


Kahl Scientific Inst. 
Moeller a Co. 


Glass) 
(See 


Pacific 
Trimount Inst. Co. 
Varo Mfg. Co. 


DEFLECTION TESTERS, 
slant Wave See Testers, 
eflection, Light Wave) 

DEFORMETERS 

Baldwin Locomotice 

Dietert Co, 


DEWYDRATONS. | instru- 
men’ ey Dryers, 
nn A ir) 
DELINEASCOPES 


Beseler Co., Charles 
DEMAND, Indicators (See 
Meters, Demand, Elec- 
8 Meters, Demand, 
DEMAND, Recorders 
(See Meters, Demand) 
PESMEETERS 
soe Corp. 


Paltz 4 Bauer, Inc, 


DETECTORS, Fire 
Airite Products 


DETECTORS, Flaw 
Aero Electronics 


Branson 

Dice Co., J. W. 
Magnaflux Corp. 
Magnetic Analysis Corp, 
Sperry Products, Ine, 


DETECTORS, Cones 
Beckm: ine, Arnold 








Precisi ion 





iv. 


DENSITONETERS 
Aste Ansco 
pplied Research Labs. 
aird Associates 
Soom & Lomb Opt. 
Biddle Co., James G. 
Cambridge Instrument 
Dearborn Scientific 
| nn Kodak Co. 


Co, 
Fish- “Schurman Corp. 
Fisher Scientific 
Gaertner Scientific Corp. 
General Elec. Co. 
Hayes Scientific 
Mico. Inst, Co. 








‘ermutit S. 

hotovolt Corp. 
Precision me gaa 
Rockwell Engr 

Vectron, Ine 

Weston Elec. Inst. 


DENSOMETERS 
Dearborn Scientific 
Gaertner Scientific corp. 
Gurley, W. & L. 
Permutit Co. 

Weksler Thermometer 
Zeiss, Inc., Carl 


DEPTH INDICATORS, 
Dimensional 

Amer. Measuring Insts. 

Chicago Dial Ind. Co. 

Federal Prod. Corp. 

Gen. Engg. & Model Wks. 

Lufkin Rule 

oe Machine Sales 

Rimat_ Co. 

Size" ‘control Co. 

DEPTH INDICATORS, Sea 

G. M. Mfg. Co. 

Gulton Mfg. 

Hagan Corp 

Kahl Scientific Inst. 

Moeller Inst. Co. 

Negus, T. S. & J. D. 

Pacific Div. 

Trimount Inst. Co. 


DEPTH, Recorders, 
(See Gages, Liquid 
el, Indicating) 


DETECTOR CARS, For 
Testing Rails in Track 
perry Products, Inc. 


DETECTORS, ol 
s Instrum 

Glarkstan Corp. 

General Electric 


General Radio 
a. -Koett Inst. Div. 














Liquid 
Lev- 


4G 





w. 
Nuclear Development 4 
Nuclear Inst. & Chemical 
Nuclear . & Dev. 











Radiation Counter Labs. 
Radioactive Products 
R-C Scientific Inst. 
Special Instruments Lab. 
Technical Associates 
Tracerlab 

Wood Counterlab 


DETECTORS, Benzol 
Baird Agseciates 
Bristo 

Davis Emergency Equip. 
Mine Safety Appliances 


pores Beta 

Detectron Co. 

General Electrio 

General Radio 

Georator Corp. 

Kelley- — Inst. Div. 
t 


Ww. 8. 
Nuclear Development Lab. 
Nuclear Inst. & Chemicai 
Nuclear Res. & Dev. 
Nucleonic Corp. 
Radiation Counter Labs, 


Special Insts. Lab. 
Technical Associates 
Tracerlab 

Western Radiation Lab. 
Wood Counterlab 


DETECTORS, Carbon 
Monoxide 

Baird Associates 

Bristol Co. 

Davis Emergency Equip. 

Mine Safety Appliances 

Taller & Coper 

DETECTORS, Combustible 
Gas 


Bailey Meter Co, 


General Electric Co. 
Johnson-Williams, Ltd. 


Gi r Cor, 

Kelley- *Koett Inst. Diy, 
Lou Insts. 
MacDonald Co., W. 8, 
Menlo Research Lab, 
Nuclear Develeesien Tab, 
Nuolear Inst. & , Chemie 
Nuclear Res. & Dev, 
Nucleonic Corp 
Radiation Counter labs, 
Radioactive Products 


Special Insts. 
Technical Associates 
Tracerla| 

Western Radiation Lab, 
Weod Counterlab 


DETECTORS, Gas 
Baird Associates 
Beckman, Inc., Arnold 0, 
Bristol Co. 

Bullard Co. 

Davis Emergency Equip, 
General 

Heiland yo 
Johnson-Williams 

Mine Safety App. Co, 
Nuclear Inst. & Chem, 
Process & Instruments 
Victory Enar. 


DETECTORS, Hazardew 
or Polsonous Gas 
Davis Instruments 








Technical Associates 


DETECTORS, Hydroges 
Sulphi 

Baird sunita 

Davis ee Equip, 

General 

Mine Safety, * applianess 


DETECTORS, Infrared 
Hillyer Inst. 
Liston-Folb 

Mine Safety Appliances 
Perkin-Elmer Corp. 
Reeder & Co., C. M 
Servo Corp. 


DETECTORS, Leak (8 
Gas Leak Indicators) 


DETECTORS, Lie 

Associated Research 
Electro-Medical Labs. 
Stoelting Co., C. H. 


D qrectens, Mercury 
por 


Content Scientific 
General Elec. Co. 
Mine Safety ” Appliances 


DETECTORS, Metal 
Aero Electronics 
Allis-Chalmers 
Associated Research 
Detectron Co. 

Du Mont Labs., Inc. 
Fisher Research Lab. 
General Elec. 5 
Geophysical Inst. Co, 


Co. 

Testing Labs. 
McFarlin Co. 

Menlo Research Lab. 
Radio Frequency Labs. 
RCA Div. 
Streeter-Amet Co. 
Wilmotte, Ine. 


DETECTORS, Methane 
Baird Associates 
Bristol Co. 

Bullard Co., E. D. 
Davis Emergency Equip. 
Heiland Research 
Johnson-Williams 
Mine Safety Appliances 


DETECTORS, Microwave 
Amer. -Electroneering 
Sperry Gyroscope Co. 


perry 
Sylvania Electric Prod 


DETECTORS, Mine Gas# 
Davis Bussey Equip. 
Heiland Resea' 

Mine Safety appliances 


DETECTORS, Neutron 
General Electric 

Georator Corp. 
Kelley-Koett Inst. Div. 
Nuclear Development me 
Nuclear Research & Det. 
Nucleonie Corp 

Radiation Counter Labs, 
R-C Scientific Inst. 
Wood Counterlab 


DETECTORS, Oxygen, Dt 
ficiency 

patie ance: Inc., Arnold 0 

bovis Emergency Equip. 


ral Elec. Co. 
Mine Safety * Appliances 





verecre ans. 


Process & 
Radiation Co 
R-C Scientific 
Technical Asé 
Tracerlab 
Western Radi 


DETECTORS, 


Nuclear Inst. 
Radiation Co 
R-C Scientifi 
Rowe Engine 
Scot 


Wood Count 
DETECTORS 
(See Vibr 


DETECTORS 
Fetler Engi 


mm 
Industrial C 
Meter Devic 
Rockwell En 
8 &C Ele 

e 
Westinghous: 


DEW POIN 
s 
E) 
Thinotn Test 


Welch Scie 
DIAL IND 


Sheffield 


bw! Contr 


DIAL LIG 
Lights) 


DIAL Mic 
(See Mi 





Equip, 
liances 
frared 


lances 


pETECTORS, Pin Hole 
_ Blectronic Engr. 
JETECTORS, Potential 
hae Bogner 

cal Inst, Co. 
sans arch Int, 
vee se se “lee 


ECTORS, Radioac- 
ent 


DIALS & POINTERS 
Johnson, E. R. 
Precision Tube Co, 
Superior Tube 


DIFFERENTIAL PRES- 
SURE (See Controllers, 
Gages, etc., Pressure) 

DIFFRACTION GRATING 
(See Grati 


rating, Diffra- 
elon) 


DILATOMETERS 

American Inst. Co, 
Bristol Co, 
Canadi Radium 





oan, inc., Arnold O. 


n, 
Scientific 
oor Radium 
Specialities 


: Products, Inc. 
0, 


istillation 
1 Elec, C 
jenera Ra 


dio Co. 
re ical Instrument 


& Rademan 





Inc., ermon 
sothmestern Ind. Elec. 
gylrania Elec. Prod. 
technical Associates 

lab, Inc. 
Vietoreen Inst. Co. 
Wood Counterlab. 


DETECTORS, Radiation 
(Desimeters) 
Beckman, Inc., Arnold O. 
Clarkstan Corp. 

Cole Instrument 

Consolidated Engr. 


Georator Corp. 
Kelley-Koett Inst. Div. 
Menlo Research Lab. 
Nucleonic Corp. 

Process & Instruments 
Radiation Counter Labs. 
R-C Scientific 

Technical Associates 


Tracerlab 
Western Radiation Lab. 


DETECTORS, Radium 
American Inst. Co. 
Reckman Instruments 
Berkeley Scientific 
Canadian = 


Detectron 

El-Tronics, Inc. 

Fisher Research Lab. 

Flett Lab. 

Geophysical Inst. Co, 

General Electric Co. 

oldak Co. 

Kelly-Koett 

Menlo Research Lab. 

Morgan Instrument 

Nuclear Dev. Lab. 

Nuclear Inst. & Chem. 

Radiation Counter Labs. 

R-C Scientific Inst. 

Rowe Engineering 

Scott, Inc., Hermon 

‘tratex Instrument Co. 

Technical Associates 
rlab, Inc. 

Wood Counterlab. 

DETECTORS, Vibration 

(See Vibroseopes) 


DETECTORS, Voltage 
Feller Engineering 

Freed Transformer 

General Elec. Co. 

Gen. Physical Laboratory 
Commutator Dresser 
Industrial Control 

Meter D 
Rockwell Engr. Co. 
8 & C Electric 
Sherron Metallic 
Westinghouse Elec. 


DEW POINT INSTRU- 
MENTS 
American Instrument 

c 


General Electr 
Illinois Testing Labs. 
Powers Regulator 
Refinery Supply Co. 
Surface Combustion 
Welch Scientific 


DIAL INDICATORS, Di- 
mensional 


American Meas. 
Ames Co., B. C. 
Brown & Sharpe 

Chicago Dial Ind. Co. 
Deming Indicator 

DoALL Co. 

Federal Prod. Corp. 
Ferner Co, 

General Elec. Co. 

Gen, Engg. & Model Wks. 
Micro Master Co. 

Scherr Co., Inc. 

Scientifie Inst. Co. 
Sheffield Corp. 

Size Control Co. 

Stafford Co, 

Standard Gauge 

Standard Products Inc. 


tarrett Co. 
Testing Machines, Inc. 
U. 8. Radium Corp. 


DIAL LIG 
Lights) HTS (See Pilot 


DIAL MICROMETER 
(See Micrometers, 





Insts. 


s 
Dial) 





Dietert Co. 

Ferner Co. 

Gaertner Scientific Corp. 
Instrument Dev. Labs. 
Leitz, Inc., E. 

Maveg Mach. Sales 
Rockwell Co., Stanley P. 
Sylvania Elec. Labs, 
Zeiss, 





Inc., Carl 
DIVIDERS, Voltage (Dec- 
ade 


Cole Instrument 
Daven 5 

Electronic Dev. Lab. 
Feiler Engineering 
General Radio 

Gray Instrument 
Shallcross Mfg. 
Thwing-Albert Inst. Co. 
Walkirt Co. 

Ward Leonard Elec. Co. 


DIVIDERS, Voltage 
(Radio Frequeney) 
Beck Bros. 
Clarke Inst. Corp. 
Daven Company 
Electronic Associates 
Feiler Engineering 
Ferris Inst. Co. 
General Elec. Co. 
General Radio Co. 
Instrument Resistors, 
International Resistance 
Kay Electric 
Mallory & Co. 
Measurements Corp. 
Ohmite Mfg. Co. 
Potter Instrument 
RCA Manufacturing 
Sensitive Research Inst. 
Shallcross Mfg. Co, 
Sherron Metallic 
Televiso Co. 
Ward Leonard Elec. Co. 
DIVIDING HEAD, 
OPTICAL 
American Meas. Insts. 
Engis Equipment 
Ferner L 
Gaertner Scientific 
Griswold Mfg. Co. 


Hillyer Instrument 
Jarrell-Ash Co. 


Inc. 


Vineo Corp. 
Webber Gage Co. 
Zeiss, Inc., Carl 


DIVIDING MACHINES 
Brown & Sharpe 

Engis Equipment 
Ferner Co. 

Gaertner Scientific Corp. 
Hayes Scientific Apps. 
Hillyer Inst. 
Martin-Hubbard Corp. 
Micro Instrument Co. 
Precise Instrument Co, 


DRAFT Indicators (See 
Gages, Draft) Recorders 
(See Gages, Draft) 


DRAFT Controllers (See 
Controllers, Automatic 
Draft) 


DRAWING INSTRU. 
MENTS 
Alina Corp. 


Alpha Instrument Co. 
Alteneder & Sons 


Bruning Co., 
Brush Development 
Charvoz-Roos Corp. 
Dietzgen Co. 
Drafto Co. 
Gurley, W. & 
Henschel & Co. 
Hopp Press 
Instrumaster Industries 
Ithaca Sci. Inst. Co. 
Keuffel & Esser Co. 
Lovins Engr. 

Micro Master Co. 
Millers Falls Co. 
Nelson Section Liner 
Noris Instruments 
Post Co., Frederick 
Precise Measurements 
Rapidesign Inc. 

Reed Research 

Speidel & Co. 

Starrett Co., L. 8. 
Stratex Instrument Co. 


States Blue Print 
Universal Drafting Mach. 
V. & E. Mfg. Co. 
Warren-Knight Co. 

Weber Co., F. 

White Co., Inc., Davtd 
Williams, Brown & Earle 


DRIFT INDICATORS 
Driftmeters, Inc. 
Eastman Oil Well 
Seip Toteet Div. 


Co. 





urley, W. . E. 
Kollmorgen Optical Co. 


Please mention THE 1952 INSTRUMENTS INDEX when writing. For addresses, see pages 157-179 


DETECTORS, PIN HOLE to DRIFT INDICATORS 








ELECTRONIC INSTRUMENTATION 


fer LABORATORY oz PRODUCTION LINE?! 


DECIMAL COUNTING UNIT, MODEL 700 is a direct reading electronic 
counter capable of operating at speeds up to 30,000 counts per s¢cond. 
Digits from 0 to 9 are presented on illuminated front panel. Electrical 
reset to zero. Plug-in octal mounting for easy interchangeability. The 
counter operates on input pulse of i100 volt neg. with 2 microsec. max. 
rise time. Output will drive following unit in cascade. Dimensions 
13/4”x5"x 51/4”, Wt. 12 oz. Other models toa million counts per second. 











ELECTRONIC COUNTER, MODEL 10 was developed to meet the 
need for a rugged industrial counter operating at speeds up 
to 6000 counts per minute. Total count is displayed on the 
Decimal Counting Unit and the mechanical register to a maxi- 
mum capacity of 9,999,999. Unit may be operated from closing 
contacts, photocell, or any means that will supply a positive 
potential of at least 3 volts. All circuitry moisture and fungus 
proofed. Unit is available in a variety of vapor-proof and 
explosion-proof housings to meet individual requirements. 
Dimensions 614” x 71/4” x 614”. Weight approximately 6 lbs. 





PRESET COUNTER consists of a series of scale-of-10 
electronic counting units each in parallel with a 10- 
position push-button switch. This instrument accepts 
counts in the conventional manner at rates up to 
10,000 cps. Any number from 0 to maximum capa- 
city may be preset merely by depressing appropriate 
push-button in each column. Upon reaching the pre- 
set count, the unit supplies an output pulse to drive 
a register, close a gate, divert a production line or perform any other desired function. 
It then resets to 0 and recycles automatically. Available in any desired capacity. 





EVENTS PER UNIT TIME METER, MODEL 554 will 
automatically count and display the number of events 
that occur during a precise one second interval at 
rates up to’ 100,000 events per second. Accuracy is + 
one event. Will operate either manually or auto- 
matically to count any mechanical, electrical, or 
optical occurrences, regularly or randomly spaced, 
that can be converted into changing voltages. Instru- 
ment counts for one second and displays the results 
on illuminated five-digit panel. Will recycle continuously 





on aut®natic operation. 
Convenient test switch permits 2 second self-check of entire unit. Dimensions 2037/4” 
x 1014” x 15”. Weight approximately 68 lbs. 


TIME INTERVAL METER, MODEL 510 provides a 
direct reading of elapsed time between any two 
events in the range of 0.000010 to 1.00000 sec- 
onds. Accuracy is + 10 microseconds, Any oc- 
currences that can be translated into changing 
voltages may be so timed. Timing may be started 
and stopped by independent voltages, the polar- 
ity of which may be selected by means of toggle 
switches. Sensitivity control permits selection of 
the amplitude of start or stop voltages at optimum level for elimination of interfer- 
ence. Dimensions 2034” x 1014” x 15”. Weight approximately 58 Ibs. 





SINGLE/DOUBLE PULSE GENERATOR MODEL 903 is a 
general purpose laboratory instrument that supplies 
either single or paired pulses individually variable in 
amplitude, width and polarity. Pulse spacing is contin- 
uously variable from 0 to 10 microseconds, pulse width 
from 0.10 to 1.6 microseconds and pulse amplitude 
from 200 volts maximum negative and 50 volts maxi- 
mum positive for 1000 ohm load, and 10 volts maxi- 
mum negative and 50 volts maximum positive for 50 
ohm load. Single or double pulses are available through separate panel connectors. 
Repetition rate internally controlled 1 to 1000 cps. Push-button control single cycle. 
External signal control for any rate up to 1000 cps. 





These are basic descriptions of representative standard instruments. 
A variety of modifications, both standard and special, are available 
to meet specific requirements. For complete details write Dep’t. IU. 


2200 WRIGHT AVE. » RICHMOND, CALIF. 
A NATIONAL ORGANIZATION 
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DRIFT INDICATORS to FLOWMETERS, AREA 


ENGRAVING 
oa ee 


PREIS = 


Metal, 





Preferred for Fast—Easy 
Engraving, Etching and 
Electric Marking of Letter- 
ing, Design, Calibrating 
and Numbering on Parts 
and Instruments of any 
Plastic or 





PANTS 














H. P. PREIS 
ENGRAVING MACHINE CO. 


661 State H'way 29, Hillside, N. J. 








Other 
Material 
Write 
for 


data 








Kollsman Inst. Co. 


Thwing-Albert Inst. Co, 
a 4 ewenrens, 


Boo ain: Co. 
Sperry-Sun Well Surveying 


DRYERS, Instrument Air 
(See Air Dryers) 


DUROMETERS (See Test- 
ers & Testing Machines, 
Hard mess) 


DUST ANALYSIS 
APPARATUS 
Baldwin-Lima-Hamilton 
Central Scientific Co. 
Corning Glass Works 
Falstrom Co. 
Federal Pneumatic Systems 
Fisher Scientific Co. 
Mine Safety Appliances 
Pfaltz & Bauer, Inc. 
Sargent 0. 
Scientific Glass Apparatus 
Scientific Inst. Co 
Wilson Products, 
Zeiss, Inc., Carl 


DYNAMOMETERS, 
Hydraulic 


Inc, 


Baldwin-Lima-Hamilton 
Dynamatic Corp. 

Emery Co., A. H. 
Link ‘owe 
Monsell 

Olsen Testing “Machine 
Tavlor Dynamometer 


DYNAMOMETERS, Pull 
Rod 


nour gy Sigua 


Engg. 
Seederer-Kohlbusch, Inc. 
Statham Labs. 
Stoelting Co., C. H- 


DYNAMOMETERS, Rotary 
Absortien 


Bristol Co. 

Cole Instrument 

Dynamatic Corp. 

General Elec. Co. 

L. A. B. Corp. 

Link Engineeri 

Mid-West Dynamometer 

Nankervis Co., G. L. 

Teylor Dynamometer & 
Mach. 
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DYNAMOMETERS, Tension 
Baldwin-Lima-Hamilton 
Boulin Instrument Corp. 
Chatillon & Sons 
Coleman Inst. & Mfg. 
Dillon & Co. 
Emery Co., A. “8 
Hathaway Inst. 
Olsen — Machine 
Riehl 
Seeevien "nse. 
Seederer-Kohlbusch 
Statham Labs. 
Stoelting Co., 
Thwing- Albert 
Wiancko Engineering 


DYNAMOMETERS, Trans- 
Ission 


m 
Baldwin-Lima-Hamilton 
Hathaway Instrument 
Kellogg Switchboard 
Link Engineering 
Nankervis Co., G. L. 
Rubicon Co. 
Seederer-Kohlbusch 


EARTH CURRENT ME 
TERS (See Meters, Earth 
Current) 


pay LE RESISTANCE 
METERS 


nuaiiee Inst. Co. 
Associated Research 


Automatic Elec. Sales 
Berkeley Scientific 
Biddle Co., Jas. 


Gray Instrument 
Heiland Research 
Industrial Insts., 
Miller, C. 

Rawson Electrical Inst. 
Rubicon Co. 


Ine, 


Shallcross nite 
Sticht & © 
EBULLIOMETERS 


American Inst. Co. 
Bellco Glass Inc. 
Braun Corp. 

Central Scientific Co. 
Distillation Products, 
Ferguson Co. 
Fisher-Scientific 
Kontes Glass Co. 
Podbielniak, Inc. 
Precision Scientific 
Precision Therm. 
Rascher & Betzold 
Refinery Supply Co. 
Tagliabue Div. 


EBULLISCOPE (See 
Ebulliometers) 


ECHELON GRATING (See 
Grating, Echelon) 


Inc. 


ELECTRIC 

FILTER SECTIONS 
Aerovox Corp. 
Bailey Electric Co. 
Berkshire Laboratories 
Clarke Inst. Corp. 
Clough-Brengle Co. 
Electronic Dey. Lab. 
Freed Transformer 
General Radio Co, 
Millen Mfg. Co. 
Sherron Metallic 
Southwestern Ind. Elec. 
Standard Transformer 
Thordarson Elec. Mfg. 


Leer Onn AL vais AP- 
ARATUS 


wan gol 
Burrell Tech. Sup. 
Central Scientific 
Coleman Electric 
Eberbach & Son 
Fisher Scientific 

* Motte Chem. Prod. 
eitz, 


ne. 
Precision Scientific 
Schaar & 


Servo Corp. of.  petaael 
Sherron Metalli 


aiineiven INSTRU- 
MENTS 


Bristol Co. 

Rawson Elec. Insts. 
Welch Scientific 
Weston Elec, Inst. 


ELECTROMETERS, 
Quadrant 

Cambridge Inst. Co. 

Dittmore & Freimuth 


Pfaltz & Bauer, 
Rawson Elec. 
Rubicon Co. 
Testrite Instrument Co. 
Welch Mfg. Co. 


ELECTROMETERS, String 
Cambridge Inst. Co. 
Dearborn Scientific 
Dittmore & Freimuth 
Geophysical Inst. Co. 
Nuclear Inst. & Chem. 
Pfaltz & Bauer, Inc. 
Victoreen Instrument Co. 


ELECTROMETERS, 
Vibrating Reed 

Aero Instrument 

Applied Physics Corp. 


Furst Electronics 
Loudon Insts. 


ELECTRONIC EQUIP- 
MENT SUPPLIERS 
Sun Radio & Eleetronics 

Walker-Jamieson 


ELECTROPLATING 
SOLUTION TESTING 
APPARATUS 

Central Scientific Co. 

Federal Telegraph Co. 

Fisher Scientific Co. 

Hellige, Inc. 

Industrial Insts.. Inc, 

National Tech. Labs. 

Patwin Inst. Div. 

Pfaltz & Bauer, Inc. 

Sargent & Co. 

Sherron Metallic 

Taylor f 

Thwing- Albert’ Inst. 


ELECTROSCOPES 
Canadian Radium 
Central Scientific Co. 
Chicago Apparatus Co. 
Denver Fire Clay Co. 
Geophysical Inst. Co. 
Henson Co., Fred C. 
Kelly- Koelt 
Nuclear Inst. & Chem. 
Pfaltz & Bauer, Inc. 
(SEE 


ELLIPSOGRAPHS 
Drawing Instruments) 


END MEASURES 
Acme Industrial 
mis Equipment 
Ferner Co. 

Lufkin Rule 
Pratt & Whitney 
Sheffield Corp. 


pg INDICATORS 
Indicators, Engine) 
ENGINE INDICATOR 
DUCING MOT 

Reducing Motion, Engine 
Indicator) 

ENGRAVING EQUIP- 
MENT 

Acromark Co. 

Allied Engrav. 
DoALL Co. 

Preis Engraving, ye. 

Stafford Co. 


EUDIOMETERS 

Ace Glass Ine. 

Central Scientific Co. 

Machlett & Son 

EUSCOPES 

Bausch & —_ Optical 

Stocker & Ya 

cea sg Test AP- 
PARATUS (See Testers, 


Co. 


& Stamping 


Expansion) 


EXTENSOMETERS 
American Inst. Co, 
Baldwin Locomotive 
Brabender Corp. 
Cambridge Inst. Co, 
Kitzen Co. 

Federal Products Corp. 
Ferner Co. 

Gaertner Scientific 


(Continued) 


Model Wks. 
Apps. 


Gen. Engg. & 
Hayes ry Ww 
Metzger & 
Olsen Testing. Machine 
Rutishauser Corp. 
Schaevitz Raginocring 
Statham Labs. 
Swedish Gage 


EYEGLASSES, POLAR- 


IZED (for Photoelastic 
Wark or Strain Observa- 
tion, ete.) 


Polarizing Inst. Co. 
Zeiss, Inc., Carl 


FAULT LOCATORS, Com- 
munication Lines 
Aero Electronics 
Audio-tone Oscillator 
Automatic Elec. Chicago 
Borden Engineering 
Century Geophysical 
Dillon & Co. 
General Electric 
Industrial Insts., 
Leeds .& Northrup 
Rawson Elec. Inst. 
te 4 eng _ 
Rubico: 
Shalleross. ‘Nite. Co. 
Tobe Deutschmann Corp. 
Westinghouse Elec. 


FEED WATER METERS 
Bailey Motor Co. 
Bristol Co. 

Brown Inst. Div. 
Builders- stent 
Central Station Steam 
Elec. Indicator Co. 
Fischer & Porter 
Foxboro Co. 

Hagan Corp. 

Henszey Co. 

Leeds & Northrup 
Mason-Neilan Regulator 
Republic Flow Meters 
Simplex Valve & Meter 
rg R. W. 


EED WATER TESTING 
rEPPARATUS 

Allis-Chalmers 

Burrell Technical Supply 

Central Scientific Co. 

Hagan Corp. 

Hellige, Inc. 

Industrial Insts., Inc. 

LaMotte Chemical Prod. 

& 5 eae Co. 


Pfaltz pa Bauer, Inc. 
Photovolt Corp. 
Taylor & Co., W. A. 


FEEDERS, Automatic, 
Proportioning 

Automatic Temp. Control 

Vowser 

Builders- Providence 

Fischer & Porter 

General — 

Gump Co., B. 

Henszey Co. 

Tanp Insulator 

Merrick Scale 

Milton Roy Pumps 

Omega Machine 

Permutit Co. 

Proportioneers, Inc. 

Schaffer Paidometer Co. 

Wallace & Tiernan 


FEEDERS, Automatic 
Granular Material 
Builders- Providence 
Federal a 
Gump F. 
Merrick ‘Scale 
Omega Machine 
Permutit Co. 
Proportioneers, Inc. 
Schaffer Paidometer Co. 


FIELD-STRENGTH 
MEASURING SETS 

Clarke Ints. Corp. 

Emnire Devices, Inc. 

Federal Telephone 

Ferris Inst. Corp. 

General Elec. Co. 

Marion Inst. 

McFarlin Co. 

Measurements Corp. 

Panoramic Radio Co. 

R ‘iv. 

Sherron Metallic 

Tobe Deutschmann Corp. 


Fil. ee Aching. 


Autom 
& Mfg. 
Allis-Chalmers 
Anderson Bros. Mfg. Co. 
Lab. 


Inc, 
Co. 


Automatic Scale 
Raltimore Biological 
Bowser Ine. 

Gump Co, B. F. 
National Inst. 

Potter Instrument 
Proportioneers, Inc. 
Richardson Scale Co. 
Stokes & Smith Co. 
Triangle Package Mach. 


Pha hg Instrument Air 
nae Co. 

Dolli 

Henkison Corp. 

Pittsburgh Lectrodryer 


Pritchard & Co. 


FILTERS, Stestricat \ pasa 

Berkshire Laborator 

Cinema, Engr 

Cole Ifstrument 

General Radio 

Gertsch Products 

Gulton Mfg. Co. 

Hycar Co. 
(Continued) 


Kay Electric Co. 
Marconi Inst. Ltd? 
Pacific Div. 

Tobe Deutschman 
Vectron, Inc. 


FILTERS, es ont (See also 
Filters, Optical) 
American Inst. Co. 
Baird Associates 
Bausch & b Opt. 
Bell & Howell 
Bolsey Corp. 
Central Scientific Co, 
Corning Glass Works 
Crystal Research Labs. 
Dearborn Scientific 
Fish-Schurman Co, 
Goerz Amer. Optical Co, 
Kollmorgen Optical Co. 
Leitz, Inc. 
Palos Optical Co. 
Perkin-Elmer Cor 
Precise Measurements 
Zeiss, Inc., 


FILTERS, Optical 
Baird Associates 

Bausch & — Optical 
Binswanger Co. 
Boehmke Optical Co. 
Bolsey Corp. 

Crystal Research Labs. 
Dearborn Scientific 
Eastman Kodak Co, 
Electro-Physics 

E & S Optical 

Ferner Co. 

Fecker, J. W. 
Fish-Schurman 

General Scientific Corp. 
Geophysical Inst. Co. 
Goerz Amer. Optical Co. 
Hayward Optical Glass 
Henson Co., Fre . 

Ice Optical Co., H. C. 
Jones Optical Works 
Klett Mfg. Co. 

Palos Optical Co. 
Perkin-Elmer Corp. 
Pfaltz & Bauer, 
Phoenix Precision Inst. 
Photovolt Corp. 

Precise Measurements Co. 
Pyrometer Inst. Co. 
ie om Lens 
Rubicon Co. 

Simpeon Optical Mfg. 
Testrite Instrument Co. 
Triumph Mfg. Co. 
Unertl Optical Co. 
Univis Lens Co. 


FINDERS, Valve Box 
Detectron 
Geophysical Inst. Co, 
Globe Phone Mfg. 
Goldak Co. 

Wilder, R. 8. 


ries penteet. 
8. MILIT. 


Co. 


NSTRU- 
ARY & 


Aero cterien 
Arma _ Corporation 
Bausch & Lomb 

& Howell Co, 

& Betts 

Daca Machine & Tool 
Elec. Indicator Co. 
Electronic Associates 
Fecker J. W. 

Ford Instrument 
General Elec. Co. 
H-B Instrument 
Instrument Dev. Lab. 
Kollmorgen Optical Co. 
Librascope 
Martin-Hubbard Corp. 
Maxson Corp. 

Perkin Elmer Corp. 
Robinette Co., Cc 
Sperry Gyroscope “Co. 
Unertl Opt. Co. 
Vectron, 
Wiancko 


FLASH POINT TESTERS 
(See Testers, Flash 
Point) 


FLATNESS TESTERS 
(See Testers, Flatness, 
Light Wave) 


FLATS, OPTICAL 
Acme Scientific 
American Lens 
American Optical 

Am. Telescope Labs. 
Raird Associates 
Bausch & Lomb Optical 
Binswanger & Co, 
Bray Optical 
Buechele, W. 
Cal-Astro Optical Labs. 
Central Scientific Co. 
Clark & Sons 
— Labs, 
Curtiss Lab 

Dearborn Scientific Co, 
DoAll Co, 

Dome Precision 

Ednal Co. 
Electro-Physics 

Engis Equipment 

E Optical 


Inc. 
Engineering 


Fecker, Inc. 

Ferner Co. 
Fish-Schurman Co. 
Fuess, Inc. 

Gaertner Scientific Corp. 
General Scientific Corp. 
Geophysical Inst. Co, 
Glendale Optical 

Goerz Amer. Optical Co. 
Hayward Scientific Glass 
Henson Co., Fred C. 
Herron Optical 

Howland Optical ae 
Ice Optical Co., H. 
(Continued) 
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International Pe 
qaur ell- fe 
jones Optical ‘Works 
ae Optical 
nn Co., Wm, & 

Master Optical Co, 
Mico Instrument Co, 
Miller Corp., William 
Optron Laboratory 
Pacifie Optical 
Scag b spon Co, 
enn Optical & 
Perkin-Elmer ne 
Phoenix Prec. Inst, 
Plummer & Kershaw 
Pratt & Whitney 
Republic Lens 


Sheffield Goryeo 
Schneider-Cogswell 
Simpson Optical 
Tinsley Laboratories 
Unertl Optical Co, 
Univis Lens Co, 

Van Keuren Co, 

Corp. 

Wilder, R. S. 

Zenith Optical Co, 


FLATS, OPTICAL, Fuw 
Quartz 


Acme Scientific 
American Lens 
Bausch & Lomb Opt, 
Cal-Astro Optical Labs, 
Crystal Research Labs, 
Dearborn Scientific 
DoA . 
Dome Precision 
Engis Equipment 
E & 8 Optical 
Fecker, Inc. 
Fish- Seeneman Corp. 
Gaertner Scientific 
Geophysical Inst. on 
n 


International Glass 
Jarrell-Ash Co. 
Jones Optical Works 
Mann Co., W. I. 
Optron Laboratory 
Palos Optical Co, 
Perkin-Elmer Corp. 
Phoenix Prec. Inst. 
Plummer & gigas 


Sheffield Corp. 
Simpson Optical Mfg. 
Thermal Syndicate Ltd, 
Tinsley Laboratories 
Unertl Optical Co. 
Van Keuren Co. 


FLIGHT DIRECTION IN 
DICATORS 


Aero Electronics 
Electro-Mee Lab. 
Specialties. Inc. 
Sperry Gyroscope Co, 
Stafford Co. 
Weston Elec. 


FLIGHT TEST 
INSTRUMENTS 
Aero Electronics 
Applied Science Corp. 
Electronic Associates 
Federal Telegraph Co, 
Gannon Co. 
General Elec. Co. 
Hathaway Instrument 
Heiland Research 
Impact Register 
Lewis Engineering 
M. B. Mfg. Co. 
Revere Corp. 
Sperry ee Co. 
Statham Lab 
Televiso Products 


“FLOW” 


(Flowmeters _ measure pri- 
marily RATE of flow. Fer 
positive or egeatityt fluid 
meters, e e merous 
classes under Meters”) 


FLOWMETERS, AIR 
(See Flowmeters, Gas) 


FLOWMETERS, AREA 
Cone & Disk Type 
Commercial Research 
Fischer & Porter 
Friez Instruments 
Hays Corp. 
National Meter Co. 
Phoenix Precision Inst. 


FLOWMETERS. AREA 
Cylinder & Piston Tyoe 
American Inst. Co. 
Bowser Inc. 
Fischer & 
Hays Corp. 
National Meter Co. 
New Jersey Meter Co. 
Phoenix Precision Inst. 


FLOWMETERS, AREA, 
Free Float Type 
Brooks Rotameter 
Commercial Research 
Fischer & Porter 
Fish-Schurman Corp. 
Hammel-Dahl Co. 
Hays Corp. 
Hoke, Ine 
Mercury Glass Co. 
Penn, Ind. Inst. Corp. 
Phoenix Prec. Inst. 
Podbielniak, Inc. 
Schutte & Koerting Co. 
(Continned) 


Inst. 


Porter 





a 


Send fo 
\|§ 37-por 
H 37-heavy 


The only 
15 sizes 


The only 
slides for 


Self-cent 








FLOWMET! 
ce & 





Simplex V: 
Taylor Inst. 
Trimount I 
FLOWMET 

(See Flo 


FLOWMET 
TROMAG 
Mittleman 


American 








cA 
Tyoe 


4 
% 
nye UP TO ZS WIDE 


IN YOUR OWN SHOP WITH THE 


WEY ENGRAVOGRAPE 


Portable Model 1-S 





‘tnt for Booklets 
+S 37-portable model 
H 37-heavy duty model 


The only portable machine which reproduces 
15 sizes from one master alphabet. 


The only one with adjustable copy holding 
slides for multiline engraving in one set-up. 


Self-centering holding vise for nameplates. 


NEW HERMES, 


13-19 pdb AY ate) 


yest manufacturer o 


Inc. 








Measurements Corporation 
MODEL 58 


UHF RADIO NOISE 
& FIELD STRENGTH 
METER 


Frequency Range 
15 Mc. to 150 Mc. 


FREQUENCY ACCURACY: +2%. 
Individually calibrated dial. 


SENSITIVITY RANGE: 
microvolts. Direct reading dial. 


POWER SUPPLY: Built-in supply, 117 
volts AC, 6 volts DC. 


MEASUREMENTS 
CORPORATION 


BOONTON o NEW JERSEY 





FLOWMETERS, AREA to FLOWMETERS, STEAM 


GREEN 
ENGRAVER 
Proved Profitable — 


Machine Tool, Radio, Electrical 
and Instrument Mfrs., Sales Pro- 
motion and Advertising. 





Fast, rugged, convenient—and inexpensive. 
e Green Engraver is tops for low-cost per- 
formance—zips out precision work on metal, 
plastics or wood . . . cuts four lines of letters 
from 3/64” to 1” on curved or flat surfaces 
- operates by tracing ... makes anyone 
an expert ... engraves panels, name plates, 
scales, dials, molds, lenses and instruments. 
(Also widely used for routing, profiling, and 
three dimensional modeling.) Electric etching 
attachment available. 
Special attachments and engineering service 
available for production work. 


FREE—Fact-packed folder. Send for yours, 


today. 
GREEN INSTRUMENT CO. 


383-B Putnam Avenue 
Cambridge, Mass. 


1 to 100,000 











FLOWMETERS, AREA Linde Air Products 
Orifice & Plug Type Mason-Neilan Regulator 

American Meter Co. Meriam Co. 

Bacharach Industrial Inst. Minneapolis-Honeywell 

ter Co, Mittelman Electronics 

Moore Products 

National Inst. Labs. 

National Meter Co. 

New Jersey Meter Co, 

Northwest Instrument 

Penn Ind. Inst. Corp. 

Phoenix Prec. Inst. 

Pitometer Log Corp. 

Podbielniak, Inc. 

Precision Scientific 

Refinery Supply Co. 

Republic Flow Meters 

Revere Corp. 

Schutte & Koerting Co. 

Scientific Glass Apparetus 

Sheffield Corp. 

Simplex Valve ‘& Meter 

Statham Labs. 

Superior Meter Co. 

Tagliabue Div. 

Taylor Inst. Cos. 

Trimount Instrument 

U. S. Gauge 

Victory Engr. 

FLOWMETERS, LIQUID 
(See Flowmeters, Gas) 


FLOWMETERS, Open- 
Stream 
Bristol Co. a, Meter Co. 


Brooks Rotameter 
Builders-Providence Builders- Providence 


szey Co. 
Mason-Neilan Regulator 
Meriam Inst. Co, 
Minneapolis-Honeywell 
Republic Flow Meters 
Robinson 


Orifice 
Simplex Valve & Meter 
Taylor Inst. Cos. 

Trimount Instrument 
FLOWMETERS, BLAST 
(See Flowmeters, Gas) 


FLOWMETERS, ELE C- 
TROMAGNETIC 


Mittleman Electronics 
FLOWMETERS, GAS 


American Meas. 
American Meter 
Automatic Temp. Cont. 
Bacharach Industrial Inst. 
Bailey Meter Co. 

Barton Inst. Co, 


Clark Blast Meter Foxboro Co. 
Commercial Research Boon Gane. Co. 

¢ k ric Hays Corp. 
orning Glass Works Leupold & Steven: 


8 
Mason-Neilan Regulator 
Penn Ind. Inst. Corp. 
Republic Flow Meters 
Co. Calif. 
Meter 





Scientific Inst. 
Simplex — & 





Victory 

Pish-Sehurman Co. Westberg Miz. Co. 
ae nee White Co. 

0. 
Fries Instrument FLOWMETERS, Orifice, 
Gas Appliance Specialties and Nozzle 
General Elec, Co. Ace Glass, Inc. 
Giannini & Co. American Meter Co, 
Hagan Corp. Askania Regulator Co. 
Hastings Inst. Co. Bacharach industrial Inst. 
Hays Corp. Bailey Meter Co. 
enszey Co, Barton Inst. Co. 
loke, Inc. Bristol Co, 
Mlinois Testing Labs. Builders-Providence 
International coalter Co. Campbell Co., J. A. 
ing Engg. Corp. Commercial Iron Works 
Kollsman Inst, Co. Corning Glass Works 
Laboratory Equip, Corp. Daniel Orifice Fitting 
Leeds & Northrup Fischer & Porte’ 
Leupold & Stevens Foxboro Co. 


(Continued) (Continued) 





Hagan Corp. 


Leeds ze  Worehrup Co. 
Leupold & Stevens 
Mason-Neilan Regulator 
Meriam Instrument 
Minneapolis-Honeywell 
Moore Products 
National Inst. Labs. 
Penn Ind. Inst. Corp. 
Permutit Co. 

Refinery Supply Co. 
Republic Flow Meters 
Robinson Orifice 
Schutte & Koerting 
Scientific Glass Toparatus 
Scientific Inst. Co. 
Simplex Valve & Meter 
Tagliabue Div. 

Taylor Inst. Cos. 
Trimount Instrument 


FLOWMETERS, Pitot 
Tube 


Am. Blower Corp. 
American Meter Co. 
Askania Regulator Co. 
Bacharach Industrial 
Bailey Meter Co. 
Barton Inst. Co. 
Bristol Co. 
Cambridge Inst. Co. 
Central Scientific Co. 
Clark Blast Meter 
Defender ‘Automatic Reg. 
Dwyer Co. 

Eclipse- Pioneer Div. 
Ellison Draft Gage Co, 


‘Inst. 





Tllinois “Testing Labs. 
Kollsman Inst. Co. 
Leupold & Stevens 
Meriam Instrument 


Precision Tube 
Refinery Supply Co. 
Republic Flow Meters 
Revere Corp 

Simplex Valve & Meter 
Taylor Inst. Cos. 
Trimount Instrument 


FLOWMETERS, — 
American Meter Co. 
Bailey Meter Co. 
Barton Inst. Co. 

Bristol Co. 

Builders- Providence 
Fischer & Porter 
Foxboro Co. 

Hagan Corp. 


(Continued) 
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The Jeffrey-Traylor WAYTROL is a high precision machine for 
accurate weighing, feeding, batching and proportioning. Vibrating 
feeder is. weight-controlled. Rate of delivery automatically regu- 
lated through a weigh-belt mechanism. Accurate and flexible. 


BIN-LEVEL INDICATOR 


An instrument designed to show bin level 
at a glance. Can be used to control feed 
to bin, maintain a definite bin level, 
control discharging equipment. Both units 
patented. Send for details. 


The Jeffrey Manufacturing Company 


795 North Fourth Street, Columbus 16, Ohio 





Baltimore 2 Chicago | Forty Fort, Pa. New York 7 

Beckley, W. Va. Cincinnati 2 Harlan, Ky. Philadelphia 3 

Birmingham 3 Cleveland 15 Houston 2 Pittsburgh 22 

Boston 16 Denver 2 Jacksonville 2 St. Louis | 

Buffalo 2 Detroit 13 Milwaukee 2 Salt Lake City |! 

Jeffrey Mfg. Co. Ltd. Montreal, British Jeffrey-Diamond Ltd., Wake- 
anada field, England 

Jeffrey-Galion (Pty.) Ltd., Johan- The Galion tron Works & Mfg. Co., 

- A. Galion & Bucyrus, Ohio 

The Ohio Malleable iron Co., Colum- The Kilbourne & Jacobs Mfg. Co., 

bus, Ohle Columbus, Ohio 


Galion (Great Britain) Ltd., Wakefield, England 
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FLOWMETERS, STEAM 


POTTER Edectronic FLOWMETER cud TACHOMET 


Eliminates Bearing Maintenance, i 
Friction Drag, and High Pressure Drop — 


For difficult flow measuring problems involving high capacity, extremely 
corrosive liquids, gases, acids, and liquid oxygen. 

Sensing Element: Standard unit handles 3500 PSI. Unaffected by 
pressure or temperature. Bearingless spinning rotor in pick-up unit 
permits operation in fluids carrying gritty particles. 
Instrumentation: Either recording or visual indication with six scale 
ranges permitting accurate readability for all flow rates. Builtdn 
temperature compensated electric tuning fork permits over-all accuracy 
using a recording potentiometer of better than '/2%. Operates cn 
frequency basis giving both rate of flow and total flow. Lightweight 
airborne units available for operation on either 24 volts or 400 cycles, 


Range: Exceptional range for any given size. Unit same diameter @ 
fuel line and uses standard fittings. Available in sizes ranging from |" 
upwards with flow rates from .| gallon per minute to 3000. Compact 
and easily installed. Units weigh little more than standard fuel line 






















to FUEL ANALYSIS 








































































































NEWLY 
ENGINEERED 





fittings. 











[| | [ | Tachometer: Simply by flicking a switch, the standard flowmeter is 
£ t | _ | changed into a recording tachometer with a range of 300 rpm fo 
were Co! = 

} yon 150,000 rpm. 

t 7 

? ‘ Send for Bulletin 1050 

5 TY 

. A 

Ror speed. 
Le POTTER AERONAUTICAL CO 
| | | Vie me ter e 
l } 
| Lh LL] 89 Academy Street, Newark 2, N. J., U.S.A. 
C7 *. 
a ENGINEERED AIRCRAFT ACCESSORIES 

H Corp. FLUID METERS, LIQUID FORCE Bsasuaine FORKS, Vacuum ae FREQUENCY METERS, Browning Labs. 
Leeds & Northrup Co. (See Meters, Liquid) EQUIPM Cambridge Inst. Indicating * wre 4 meee Labs, 
Mason-Neilan Regulator Aero ae hl Gaertner Scientific “Corp. Berkeley Scientific poet e — 4 
Meriam Co. FLUID METERS, QUAN- Askania Regulator General Radio Biddle Co., James B. Electronic Dev. ‘ 
Minneapolis Honeywell TITY (See Gas Meters: Century Geophysical Philamon Labs. Burlington Inst. Co. Fe = | ~ 
Moore Produc’ Meters, Current; Meters, Ohatillon & Sons Riverbank Laboratories Electro-Tech. Equip. Pore 8 ’ ne : x" 
aay Corp. Liquid) Dillon & Co., W. C. Times Facsimile Corp. ae Mee eo. rE General Radio Co. 
Simplex’ valve, a Meter FLUORESCENT MER- Guta are, — ome FRACTIONAL, HORSE- General Radio Co. Hathaway Instrument 
Tagli Div. CURY VAPOR TUBES industrial Electronics POW MOTORS (See Hagedorn Engineering Hewlett-Packard 
Taylor Inst. Cos. EMITTING WHITE Statham Labs Coors. tional Hastings Inst. Jacobs Instruments 
Trimount Inst. LIGHT (See Light Stewart Inst. Horsepower) Hetheway instrument, Ke uights Co. 3 
FLOWMETERS, Vane er Wiancko Engineering FRACTIONATING [oe daariaate Millen Mf. Co. 
Eclipse- Pioneer FLUROMETERS FOREWARN DETECTOR, COLUMNS, Laboratory Kellogg Switchboard Potter Instrument 
Friez Inst. Dir. American Ins for locating hidden G Leeds & Northrup Co. Radioactive Products 
Hays Cor Coleman Electric weapons ( Detestors, Glass Ener. Labs. Metron Instrument FREQUENCY METERS 
Illinuvis Tes: Labs. Optical Metal) ontes Glass Co. Minnesota Electronics Vibrating Reed 
Mason-Neilan Regulator —_ Research Lab. Phoenix Precision Insts, Potter Instrument Aero, Instrament Os, 


Simplex Valve & 
ple Venturi- 


ype 
American Meter Co. 
Meter Co. 


dence 
Ec - ligt gual Div. 
‘oxboro 
Gauther, Donat A. 
Hagan Corp. 
Hays Corp. 
International Filter Co. 
Leeds orthrup 


Republic Flow Meters 
Revere Corp. 
8 olor dns beige E & Meter 


Cy gttine. Weir 
pation Meter Co. 
ristol Co. 


Butlders. Providence 
Elec. Indicator Core. 
Fischer & Porter 
Foxboro Co. 
Gurley, W. & L. E 
Hagan ng 

ays 
Leupold & 


Mason Netian “Ree lato 
Penn Ind. Inst. 

Republic Flow Meters 
Simplex Valve & Meter 
Taylor Inst. » 


FLUE ag" ANALYZERS 
See Gas Analyzers, 
Flue Gas +, 


FLUID METERS. GAS 
(See Gas Meters) 





70 


‘ch 
oenix Precision Inst. 


FLuonoscores 

General Elec. X-Ray Dept. 
Kelley- Koet 

Menlo Research Lab. 
North American Phillips 
Patterson Screen Div. 
Picker X-Ray 

Universal X-Ray Prods. 
Westinghouse X-Ray Co. 


FLUXMETERS 
Annis Co. 

a Research 
Cambridge Inst. Co. 
Sentral” Betentific Co, 
Clarke t. Corp. 





. Co. 
& Northrup Co. 
Marion Electrical Inst. 
—. secteienl Inst. 
Ru 
Sensitive Research Inst. 
Sticht Co. 
Varian Associates 


FOLDING ENDURANCE 
TESTERS ares) 
(See aa Folding 





FOOT CANDLE aerens 
Central Scientific Co. 
-Jur Amsco Corp. 
General Elec. Co. 
Labs. 


Hickok Elec. Inst. 
Marion Elec. Inst. 


Mfg. Co. 
Pfaltz e Bauer, Inc. 
ear bey Corp. 

Roc 


Triplett Elec, ‘Inst. 
Welch Scientific 
Weston Elec. Inst. Corp. 


FORKS, Synchronization 
Prods. 


Philamon Labs. 
Riverbank Laboratories 
Times Facsimile Corp. 
FORKS, Tuning 
American — 7m. 


General Electric Co. 

Goetze Niemer Co. 

Hathaway Instrument 
Research 


Riverbank Labs. 
Stoelting Cc. H. 
Times Facsimile Corp. 


Frenne, | a Elee- 
trieally 
American — 


ge Co. 
Central Scientific Co. 
Century Geophysical 
Chicago Apparatus Co, 
Electronic Prod. Co, 
Elec. Tachometer Corp. 
Engineering Labs., Inc. 
Gaertner Scientific Corp. 
General Electric Co. 
General Radio Co. 
Hathaway Inst. Co, 
Leeds. & Northrup 
Metron Instrument 


ae Focsimile Corp. 
Welch Miz. Co. 


Podbielniak, Inc. 
Uhrig Co., Joseph F. 


FREENESS TESTERS 
(See Testers, Freeness) 


rane ancy METERS, 


Fale ~- 
General Elec, Co. 
Kellogg Switchboard 
Leeds & Northrup Co. 
Minnesota Electronics 


Fagesency METERS, 
Electronic 
| ee aed Scientific 
e Labs. 


ee Labs. 
Clarke Inst. Corp. 
Cole oe 


General Radio ¢ Co, 


Gerts 

Harvey Radio L Labs. 

Hastings Inst. Co. 

Hewlett Packard Co. 
hts Co. 


Lampkin’ Lab. 
Lavote Laboratories 


Millen Mfg. Co. 
Potter , a 
R i 


v. 
e Radio Research 
Sherron Metallic 
Sylvan Electronic Labs. 
Walkirt Co. 


Role 
Sen ee Research Inst. 
Spe Gyroscope Co. 
Standard Elec. Time 
Thordarson Elec. Mfg. 
Triplett Elec. Inst. 
Varo Mfg. Co. 
Walkirt Go. 
Westberg Mfg. Co. 
West Coast Electronics 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 
FREQUENCY METERS, 
Microwave 
Electroneering 
Berkeley Scientific 
Browning 
Electro-Tech a 
General Electric 
Kay Electric 
Mico Instrument 
perry Gyroscope Co. 
Sylvania Elec. Prod. 
FREQUENCY METERS, 
Recording 
Bristol Co. 
Cole Instrument 
Engineering Res. of Dev. 
Esterline-Angus Co. 
General Elec. Co. 
Leeds & Northrup Co, 
a Instrument — 











( 

] 

Hagerdorn Ei 
Triplett Elec. Inst. 
FREQUENCY MONITORS 
Alden Products 

Browni teri 
qeneees Electric Co, 

1 Radio Co, 


Genera 
Hewlett-Packard 


Potter Instrument 
A Div. 
Sylvania Elec. Prod. 
Walkirt Co. 
FREQUENCY RESPONSE 
RECORDERS, Auto- 





matie 
Audio-Tone Oscillator 
General Elec. Co, 
Martin-Hubbard Corp, 
Sound Apparatus Co. 


FRITTED GLASS F 
TERS & APPARATUS 
Central Scientific Co, 
Corning Glass Works 
Electronic Products 
Fischer & Porter 





Potter” ‘Instrument 
Roller-Smith Co. 
Sheffield Corp. 

Sound Apparatus 
Telechron, Inc. 

West Coast Electronics 
Westinghouse Elec. 


FREQUENCY METERS, 
Standards 
American Time Prods. 


Bliley Electric Co. 
(Continued) 
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Mine Safety App. Co, 
Praltz & Bauer, Ine. 


hoenix Prec 
Belentitic Glass App. 
FUEL ANALYSIS APPA- 
RATUS 


American Inst, Co. 
Burrell Tech, Supply Co. 
gee! 8 Scientific Co, 
Fisher Scientific Co, 
(Continued) 

















in far onan 


TORS 


PA- 








PRODUCTION, 
PROCESS CONTROL 
and RESEARCH 





WW agnaflow* 


ELECTROMAGNETIC 
FLOWMETER 





ACCURATE. 

INDEPENDENT of viscosity. 

INDEPENDENT of pressure. 

INDEPENDENT of flow whether 

turbulent or laminar. 

RAPID RESPONSE to flow 
changes of 1,000 cps 
or higher. 

* NO OBSTRUCTIONS or 
constrictions, sensing tube 
same I. D. as flow line. 

* LINEAR OUTPUT facilitates 
proportioning, recording, 
integrating and tele-metering. 

* TEFLON, GLASS or STAIN- 
LESS STEEL sensing tube for 
corrosive chemicals or 
molten metals. 


SEND FOR COMPLETE INFORMATION 


©1951 *u. s. AND FOREIGN PATENTS PENDING 


MITTELMANN ELECTRONICS 


DIVISION 
CENTURY AMERICA CORPORATION 


+ + + HH 


549 West Washington Blvd 


Chicago 6, Illinois STate 2-80: 





Hays Corp. 


Podbielniak, Inc. 
Precision Scientific Co, 
Proportioneers, Inc, 


Tagliabue Div. 
Feet FLOW INDICA- 


Askania Regulator Co. 
Autocall Co, 

Bailey Meter Co. 
Barton Inst. Co. 
Bristol fs 

Brooks Rotameter 
Brown Inst. Div. 
Commercial Research 
Eclipse-Pioneer Div. 
Engineering Res. & Dev. 
Fischer & Porter 
Foxboro Co. 

General Elec. Co, 
Hastings Inst. Co. 
Hays Corp. 
fason-Neilan Regulator 
National Airoil Burner 
Revere Corp. 

Schutte & Koerting 
Statham Labs. 
Tagliabue Div. 

Taylor Inst. Cos, 


FURNACE CONTROL 
SYSTEMS (See Control 
lers, Automatic) 


FURNACES, LABORA. 
TORY, HIGH TEM- 
PERATURE 

American Instrument Co. 

Burrell Tech. Suppiy 

Central Scientific 

Dietert Co. 

Distillation Products 

Electric Hotpack Co. 

Ferner Co. 

Fisher Scientific Co. 

Gordon Co., Claud §S. 

Hevi Duty Electric 

Huppert Co. 

Laboratory Equipment 

Lindberg Engineering Co 

Machlett & Son 

Marshall Co., L. H. 

Modern Electrical Lab. 

Precision Scientific 

rod. 

Selas Co. 

Shallcross Controls 

Surface Combustion 

Tenney Engineering 

Thermo Elec. Mfg. Co. 

Thomas Co., Arthrur H. 


FURNITURE, LABORA- 
TORY 


Alfab Manufacturing 
Browne-Morse Co. 
Burrell Technical Supply 
Fisher Scientific Co, 
Hamilton Mfg. Co, 
Kewaunee Mfg. Co. 
Laboratory Const. Co. 
Laboratory Equipment 
Laboratory Furniture Co. 
Metalab Equipment 
Moline Furniture Works 
Sheldon & Co. 

Sjostrom Co. 

Southern Desk Cec. 
Welch Scientific 
FUSES, INSTRUMENT 
Kellogg Switchboard 
Littelfuse, Inc, 

Meter Devices Co. 


GAGE BLOCKS 


Barr Instrument 
Dearborn Gage Co. 
Dearborn Scientific 








Ford Motor Co. 

Illinois Tool Works 

Jansson Gage Co. 

Lincoln Park Tool 
ti 


ratt y 

Precision Scientific 
Scherr Co., George 
Size Control Co. 

Standard Gage Co. 
Swedish Gage 

Van Keuren Co. 

Webber Gage Co. 


GAGE BLOCKS, Angle 
Palos Optical Co. 
Size Control Co. 
Webber Gage Co. 


GAGE BLOCKS, Surface 
Finish 
Surface Checking Gage 


GAGE COCKS 


Manning, Maxwell & Moore 
Marsh Corp. 
U. 8. Gauge 
Weatherhead 


GAGE GLASS ILLUMI- 
NATORS 


Jerguson Gage & Valve 
National Co. 


GAGE TESTERS. Dead- 
weight 


American Inst. Co. 
Amthor Testing Inst. Co. 
Coleman Inst. & Mfg. 
Crosby Steam Gage Co. 
Darley Co., W. 8. 

Gordon Co., Claud 8. 

Grove Regulator 

seem» Maxwell & Movre 


Precision Scientific 
Refinery Supply Co. 
Ruska Inst. Corp. 
Trerice Co, 


FUEL ANALYSIS to GAGE TESTERS 








A user reports this test made on a BARTON Flow- 
meter with a 25” W.C. differential range at a pressure 
level of 1200 psi: 


A 300 psi over-range pressure was alternately applied 
in the normal direction and then in the reverse direc- 
tion approximately 20 times a minute, continuously — 
day and night—for three weeks! At the conclusion of 
the test—after more than one-half million differential 
over-ranges in each direction—the instrument was 
checked for zero and calibration; it had changed \ess 
than one per cent! AND no maintenance or parts 
replacement was required! 





ALL MAJOR SOURCES OF TROUBLE inherent in 
other differential-pressure meters ARE ELIMINATED IN 
BARTON Rupture-Proof FLOWMETERS ! 


NO LIQUID SEALS TO LOSE-corrosive and vola- 
tile liquids are handled without seal pots, thus reduc- 
ing installation and upkeep costs. 


NO MERCURY USED-hence, no costly losses due 
to leakage or theft, and no contamination of liquid 
being handled. Likewise, installation can be made 
without accurate leveling. 

EASY TO OPERATE-Unskilled personnel can put 
a BARTON in operation without danger of damage 
to the meter. 

CLEANING ISN’T NEEDED-a BARTON drains 
or vents itself completely. No pockets to trap con- 
densates. No floats, chains, or links to corrode. 
- Assures permanent positive accuracy. 













> Rupture-proof Stainless Steel Bellows. 
» Torque-tube Drive—no pressure bearings. 
> Pulsation Dampener—externally adjustable. 


for measuring 
FLOW © LIQUID LEVEL @ DIFFERENTIAL PRESSURE 


WRITE FOR DETAILS IN BULLETIN 11C4 TODAY! 


BARTON 


INSTRUMENT CORPORATION 





1431 SO. EASTERN AVE., LOS ANGELES 22, CALIF. 





Please mention THE 1952 INSTRUMENTS INDEX when writing. For addresses, see pages 157-179 71 








GAGE TESTERS to GAGES, CONTINUQUS 


oeee TESTERS, Fluid 


You Get Even, No Glare 


LOW COST LIGHTING 


for Gages, Rotameters,ete. 
with 


JERGUSON 


Explosion-Proof 


GAGE 
ILLUMINATORS 


Crosby Steam Gage Co. 
Manning, Maxwell & Moore 
Refinery Supply 


GAGE TESTERS, Liquid- 
column 


Ideal Lab. Tool 

Manning, Maxwell & Moore 

Meriam Inst. Co. 

Miller Falls Co. 

Parks Co., Harry 8S. 

Pioneer Instrument 

Refinery Supply 

Trerice Co. 

GAGES (See also Object 
< ee and Con- 



















GAGES, Absolute Pressure 
Bailey Meter Co, 

Bristol Co. 

Cook Nlectric 

Distillation Products 
Eclipse-Pioneer Div. 
Emery Co., A. H. 
Flader Inc., Frederic 
Foxboro Co. 
Fredericks Co., Geo. 
General Elec. Co. 
Giannini & Co. 
Hathaway Inst. Co. 
Hays Corp. 
Kollsman Inst. Div. 
Manning, Maxwell & Moore 
Marsh Corp. 

Mason- Neilan Regulator 
Meriam Inst. Cc 
Minneapolis- Honeywell 
Moeller Instrument 

Moore Products 

Precision ‘Thermometer 
Scientific Inst. Co, 
Servomechanisms, Inc. 
Skaneateles Mfg. Co. 
Statham Labs. 

Tagliabue Div. 

Taylor Inst. Cos. 










Single and Double Section 
Jerguson Illuminators on a 
3-Section Gage. 


UNDERWRITERS’ Trans-Sonics, Inc. 
Trimount Inst. Co. 
LABORATORIES Uehling Instrument Co. 
United States Gauge 
APPROVED Wallace & Tiernan 


Wiancko Engineering 


GAGES, Adjustable Length 
Acme Industrial 


p pod get even, no glare, Low Barr Instrument 

' ' j 0. 0. 
Cost Lighting with Jerguson Federal Products Corp. 
Merz Enginering 
Nilsson Gage Co, 
Saart, Kraemer & Hanscom 
Scherr Co., George 
Sheffield Corp. 
Size Control Co. 


Gage Illuminators . . . the improved 
illuminators that are unexcelled for 
gages, rotameters, etc. They give 





you ideal illumination with safety — Syeuish’Gace’ 
...and make possible faster, easier,  Weedugrth, Co 


E ir 
American Chain & Cable 
American Meter Co, 
Bailey Meter Co. 
Bastian-Blessing Co. 
eacon Gage 


accurate reading. 


Jerguson Illuminators use the 
principle of solid wedge lighting to 
give you clear, even lighting, with- 
out bright spots. Light flows through 
the plastic wedge and is reflected 
re A single small bulb gives 


Eclipse- Pioneer. Div. 
Electric Auto-Lite 
Federal Products 
Fischer & Porter 
Foxboro Co. 

Friez Div. 

Fulton Sylphon Div. 
Hastings Instrument 


you better illumination at a cost so Hays Corp 
. . t 
low that savings quickly pay for the — Manning, Maxwell & Moore 
Marsh Corp. 


illuminator. Marshalltown Mfg. 
Mason-Neilan Regulator 
Meriam Inst. Co. 
Merz Enginering 

Moore Products 

Parks Co., Harry 8S. 
Pratt & Whitney 

ow gg od he * Co. 
Seely 

Sheffield han” 

Statham Labs. 
Tagliabue Div. 

Taylor _. Cos. 


Jerguson IIluminators are ap- 
proved by Underwriters’ Labora- 
tories and are built in accordance 
with their Standard for Electric 
Lighting Fixtures for use in hazard- 
ous locations for Class 1, Group D —Frsrice, “iat. se 
Services. Made in a variety of sizes; 0. 8 Gauge ee 
also available in a non-explosion Co. 


Witt Gage 
proof model. GAGES, Air-gap 


Federal Products 


GAGES, _ 
. Oa Acragage Co. 
Investigatg Today. Write for Data Bailey Meter Co. 
Unit on Jerguson Illuminators eo 


iv. 
Ellison Draft Gage Co. 
Fischer & Porter 
Foxboro . 
Magnetrol, 
Manning, Maxwell & Moore 
Marsh Corp. 
Marshalltown Mfg. 
Mason-Neilan Regulator 
Parks Co., Harry 8, 








Gages and Valves for the 
Observation of Liquids and Levels Rochester Mfg. Co 
Trerice Co, 


JERGUSON GAGE & VALVE COMPANY U. S. Gauge 
100 Fellsway, Somerville 45, Mass, 7a ae 
Representetives in Majer Cities 








GAGES, Ampli - 

Phone Listed Under JERGUSON Ames Co., B. , 
Jerguson Tress Gage & Valve Co. Ltd., London, Eng. Comtor Corp 

(Continued) 








GAGES 








Simplest 





INDICATING 


Regular and Special 
DIAL INDICATOR GAGES 


All types for controlling dimensions: 
snap, hole, thickness, grinding, caliper, 
comparator, depth and many others. 


Dimensional 
Air Gages 


and operate, fool- 
proof and ex- 
tremely accurate. 
Adaptable. 





to install 


requirements. 
Send for Catalog — 
FEDERAL PRODUCTS CORPORATION 
1105 EDDY STREET ° PROVIDENCE 1, R. t. 









ELECTRONIC AND AUTOMATIC 
SORTING GAGES — made to suit 


















Engineering Res. & Dev. 
Federal Prod. Corp. 
Merz Engineering 
Poole Instruments 
Pratt & Whitney 
Precision Gage & 
Scherr Co., Inc. 
Sheffield Corp. 
Statham Labs. 
Swedish Gage 


GAGES, Automatie Sorting 
Arma Corporation 
DoAll Co. 

Electric Eye Equip 
Federal Products Corp. 
Hathaway Instrument 
Heyman Co. 

Magnetic Gauge Co. 
Martin-Hubbard Corp. 
Merz Engineering 
Pratt & Whitney 
Rockwell Engr. 

Rowe Engineering 
Sheffield Corp. 


GAGES, Bore 
Brown & Sharpe 
Commercial Research 
Comtor Co. 

Federal Prod. Corp. 
a Pred. Div. 


sufkin_ Rule Co. 
Merz Engineering 
Moore Produc 


Nilsson Gage Co. 
Poole Instruments 
Pratt & a 
Scherr 

Sheffield. ‘Corp. 


Swedish Gage 
Vinco Corp. 


een Bourdon 
Acraga Co. 

Ameriomn Chain & Cable 
Automatic Temp. Control 
Bailey Meter Co. 
Baldwin Locomotive 
Bastian-Blessing Co, 
Beacon Gage Co. 
Bristol Co. 

Builders- Providence 
Crosby Steam Gage 
Dickson Co. 

Electric ty 4 
Emery Co., 

Esterline- come 

Foxboro Co, 

Giannini & Co., G. M. 
Gorden Co., Claud ‘8. 
Gotham Inst, Co. 


Hays Corp. 
Heise Bourdon Tube 
(Continued) 


Hoke, Inc. 
Kolisman 
Lonergan Co, 

Manning, Maxwell & Moore 
Marsh Corp. 
Marshalltown Mfg. 
Mason- ra Regulator 
Mercoid Cor! 

iMiameapelis. Sioneywoit 
Perfex Corp. 

Republic Flow Meters 
Shallcross Controls 
Sheffield Corp. 

Taylor Inst. Cos. 
Trerice Co. 

United States Gauge 
Weksler Thermometer 
Welch Scientific 

Wheelco Instruments 
Witt Gage Co. 

GAGES, Caliper (Dial) 

. Measuring Insts. 


Inst. Co. 


Marshall Co. 
Nilsson Gage Co. 
Sheffield Corp. 
Size Control 5 
Starrett Co. 
Waltham Dial Gage 
GAGES, Center 
Brown Sharpe 
Bryant Chucking 
Lufkin Rule Co. 
Miller Falls Co. 
Sheffield Corp. 
Size Control Co. 
Starrett Co. 


GAGES, Coating Thickness 
American Inst. Co. 

Ames Co., 

Branson Instruments 
Gardner Laboratory 
General Electric Co. 
Industrial Nucleonics 
Koehler Instrument 


GAGES, Comparator 
Amer, Measuring Insts. 
Ames Co., Cc. 
Menter Scope Inst. 
Compar Inst. Co. 


Co. 

Engineers Specialty Div. 

Federal Prod. Co. 

Ferner Co. 

General Elec. Co, 

General Engg. & Model 

Hathaway Instrument 
(Continued) 
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Johnson Gage Co, 
Jones & Lamson Machine 
Link Engg. & Mfg. 
Merz Engineering 
Metron _ Instrument 


Poole Instruments 
Pratt & Whitney 
Precision Gage & Tool 
Saart, Kraemer & Hanscom 
Scherr Co. 

Sheffield Corp. 

Size Control (Co. 
Standard Lm 
Stocker & Y 

Surface Snecking Gage 
Swedish Gage 
Waltham Dial Gage 
Woodworth Co, 
GAGES, Compression 
Bacharach Indus. Inst. 
Baldwin Locomotive 
Dillon & Co, 
Electric Auto-Lite 
Marsh Orp. 

Olsen Testing Machine 
Pratt & Whitney 
Precision — 


United States Gauge 
Wiancko Engineering 
Witt Gage Co. 


GAGES, Concentricity 
Engis Equipment 
Federal Products 

Saart, Kraemer & Hanscom 


Swedish Gage Co. 
CASes, Continuous Thick- 


pe “Electron ics 
Commercial Research 
DoAll Co. 
Electric Eye Bgsi. 
Fedral — Corp. 
Foxboro 
Hathaway “instrument 
Industrial Nucleonics 
Magnetic Gauge Co. 
Merz Engineering 
Poole ~~. 
Pratt & Whitn 
Schaevitz Kose. 
Sheffield Corp. 
Starrett Co. 
Telviso Products 
Tracerlab Inc. 
Waltham Dial Gage 
GAGES, Continuous, width 
Aero Electron: 
Barr fanconent 
(Continued) 
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Protect: 
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SENSITIVE — 
DURABLE— 
ACCURATE 
















The DWYER 
TRANSPARENT INCLINED GAGE 


for 

distinct readings of pressure dif- 
ferentials up to 3'' water—drafts 
—air velocities—filter resistances. 










The DWYER 
MAGNEHELIC 
GAGE 


for 

dial type reading of 
highly sensitive pressure differenti- 
als. 0" to .5" of water and 0 to 


suit 2 psi. Helical magnetic linkage 
sensitive to .00025" movement of 
magnet. Lifetime wear. 


b. W. Dwyer Mfg. Co. 








333 South Western Avenue 


ACRAGAGE 


Chicago 12, Illinois 





lachine 
fg. 
t 
Tool ? 
Hansem | Protects against 
Pulsation 

4 and Shock! 

age 
a, 
hine 
Eliminates 
% Snubbers - 
" 1 It Can't Plug - 
wi: The Most Significant Pressure Gage 
Thick: Development in 50 Years. 


For the first time, a successful means of eliminating 
the effect of pulsation and shock on pressure gage 
mechanisms has been developed which DOES NOT 
’ introduce an orifice or restriction in the pressure 


It Can’t Plug 


FOR COMPLETE INFORMATION, 
WRITE FOR CATALOG C-50 


ACRAGAGE CO. 


connection. 


width 


MILFORD, CONN. 








DoAll Co, 
Engineering Res. & Dev. 
Federal Products Corp, 
General Electric 
Hathaway Instrument 
Merz Engineering 

Pratt & Whitney 
Sheffield Corp. 


GAGES, Contour see Gage, 
Profile 


GAGES, Cylinder 2 


American Gage 0, 





Elgin National Watch 
Federal Prod, Corp. 
Lufkin Rule Co, 
Merz Engineering 
Nilsson Gage C 
Poole Instruments 
Pratt & Whitney 
Rimat Machine 
Sheffield Corp. 
Size Control Div. 
Standard Gage 
Starrett Co, 
Swedish Gage 


GAGES, Dead Weight 
American Instrument 

Ames Co., B . 

Beacon Gage 

Coleman {fnst. & Mfg. 
Eastern Specialty 

General Electric 

Gordon Co., Claud 8. 
Grove Regulator 

Link Engineering 
Manning, Maxwell & Moore 
Mansfield & Green 
Marshalltown. Mfg. 

Parks Co., Harry 8. 
Ruska Inst, 
Swedish Gage Co, 


GAGES, Depth, Linear 


Alina Corp. 
Amer. Measuring Insts, 
Ames Co., B. C. 
Brown & Sharpe 
Carson Micrometer 
DoAll Co. 
Federal Products Corp. 
General Elec, Co. 
Glogau & Co. 
Jansson Gage Co. 
Lincoln Park Tool & Gage 
Lufkin Rule Co. 
Merz Engineering 
Millers Falls 
Park Sales 
Petrometer Corp. 
Pratt & Whitney 

& M M 


R A 

Ryan Tool & Engg. 
Saart, Kraemer & Hanscom 
Shand & Jurs Co. 
Sheffield Corp. 

Size Control Co. 

Standard Gage 

Starrett Co. 

Swedish Gage 

Vapor Recovery System 


GAGES, Depth, Naviga- 
tional 


Pacific Div. 
Geophysical Inst. Co. 
+. M. Mfg. Co. 
King Engineering 
Negus, T. S. & J. 
Parks Co., Harry S. 
U. S. Gauge 


GAGES, Dial, 


Alina Corp. 

American Meas. _ Insts, 
Ames Co., B. C. 
Brown & Sharpe 
Chicago Dial Ind. 
DoAll Co. 


Corp. 
D. 


Machinists’ 


Kitzen Co. 
Federal Prod. Corp. 
Ferner 


Nilsson Gage Co. 
Sheffield Corp. 
Size Control Co, 
Standard Gage 
Starrett Co. 
Swedish Gage Co. 


GAGES, Differential Pres- 
sure 


Aeromerine Int. Co. 
American Meter Co. 
Bacharach Industrial Inst. 
Railey Meter 

Narton Inst. o, 

Beacon Gage Co. 

Pacific Div. 

Rristol Co. 

Ruilders- Providence 
Cleveland Fuel Equip. 
Croshy Steam Gage 
Defender Automatic Reg. 
Dwyer Mfg. Co. 

Vilison Draft Gage Co. 
Emery Co. A. i. 
Engineering Res. & Dev. 
Flader, Inc., Fredric 
Faxhara Co, 

Friez Instrument 

Gas Appliance Specialities 
Gauthier, Donat 

General Elec, Co. 
Hathaway Inst. Co. 
Havs Corp. 

Kollsman Inst. Div. 
Teunold & Stevens 
Manning, Maxwell & Moore 
Marsh Corp. 
Mason-Netlan Regulator 
Meriam Instrument 


(Continued) 
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GAGES, CONTINUOUS to GAGES, DIFFERENTIAL 































room ofleading plastics manufacturer, 
japan ages keep a as check on liquid 
chemicals in storage. Other King-Gages weigh 
these liquids into stills and mixing tanks. 


King-Gage 
Measures WEIGHT, VOLUME or DEPTH 
of Liquids in Storage or in Process 


WEIGHS liquids in mixing and formulating—much aieeay 
faster than weigh tanks. si) 
MEASURES acids, solvents, soap, tar, latex, milk, 
etc., where other methods are impractical, im- 
possible or hazardous. 

WIDELY USED in Food, Chemical, Marine, Bever- 
age, Petroleum and many other industries — 
since 1928. 


FEATURES 


@ Used with all types of tanks, vats and contain- 
ers—open or closed. 



















































































@ Can be located wherever desired—above or be- 
low tank, and at any distance up to many 
hundreds of feet. 


@ Reads directly in pounds or gallons. 








@ Permits accuracy of %% or better over long 
service life. No mechanical or electrical parts; 
works as a frictionless balance. 


@ Backed by complete engineering service. 


SPECIFICATIONS 


SIZES: Five standard sizes, with 12”, 20”, 28”, 
35° and 43” scales. Larger sizes available for 
special applications. 


SCALES: Graduated in any desired units of depth, 
weight or volume, or in any two units where 
desired. 


LIQUID: Mercury, for most depths over 12 ft.; 
No. 294 Red Liquid for most depths up to 12 ft.; 
or No. 120 Green Liquid, for depths to about 5 ft. 
where scale with widely-spaced graduations in 
small increments is wanted. 


FURNISHED with built-in hand pump, or for con- 
nection to compressed air supply. Available with 
glass overflow check valve integral with glass tube. 
INSTALLED, calibrated and serviced by the King 


Engineer in your territory. 











FOR FULL DETAILS, write for illustrated 12- King- 
—or fell us your liquid-measurement problem. ee 


KING ENGINEERING CORP. 


Ann Arbor, Mich. 


Detroit Ave. 


King-Gages—Manometers —Self-Closing Push Valves 
Sight Feed Bubblers — Glass Tube Check Valves—Air 
Flow Snubbers—Sediment Traps--D. P. Transmitters 








GAGES, DRAFT to GAGES, LIMIT 





HEISE GAUGES 


e 
STANDARD OF THE WORLD 


for measurements 
of pressure 


of extreme accuracy 



































































A design for every 
application 


Accurate to 0.2% of scale 


tt : 
prea For the unusual pressure gauge appli- 


cation — where extreme accuracy and 

- stability under continuous-use or other 
exacting conditions are essential —- 
Heise Gauges can be specified with 
confidence. 


Minimum hysteresis 
and creep 


Revolving dial zero 


a=. “ AS - e 


adjustment 


V fed nel unneeee Manufactured on special order only 
aren of air in ranges from 0-15 to 0-10,000 psi. 
Sizes: 814", 12” and 16”, Prices: 


use with mercury $151.60 to $211.20. Write for catalog. 


: Heise Bourdon Tube Company, Inc. 
Newtown, Connecticut 


V Special designs for 














Metron Instrument 
Minneapolis-Honeywell 
Moeller Instrument 
Moore Products Co. 
National Inst. Labs. 
arks Co., Harry 8. 
Perfex rp. 
Phoenix Precision Inst. 
Pioneer Instrument 
Pitometer Log Corp. 
Precision Scientific 
Precision Therm. 
Preferred Utilities Mfg. 

















Republic Flow Meters 
Schaevitz Engg. 

Scientific Glass Apparatus 
Scientific t. Co. 


Servomechanisms, Ine. 
Sheffield Corp. 
Simplex Valve & Meter 
Statham Labs. 
Tagliabue Div. 
Taylor Inst. 
Thermo Instruments 
Trerice Co., H. O. 
Trimount _Instrument 
Uehling Instrument Co. 
U. S. Gauge 
Victory Engr. Co. 
Weksler Thermometer 
Wiancko Engineering 
Witt Gage Co. 
GAGES, Draft (See Gages, 
Differential Pressure) 
GAGES, Drill Grinding 
Brown & Sharpe 
Dearborn Gage Co. 
Lufkin Rule Co. 
Starrett Co, 
GAGES, Feeler 
Acme _ Industrial 
American —. 
Brown & Sharpe 
Dearborn Geee Co. 
Elgin National Watch 
Engis Equipment 
Tufkin Rule Co. 
Millers Falls Co. 
Size Control Co. 
Starrett Co. 
Swedish Gage 
Van Keuren Co. 
Write now and tell us your low pressure measuring re-  Vinco Corp. 
quirements. We’ll be glad to help — no obligation, of course. GAGES. Flush Pin 
Acme Industrial 

A- Allen Gauge & Tool Co, 

American Gage Co. 








The W&T Precision Low Pressure Gauge has proved to be 
the answer to the problem of measuring low pressure accurately 
by successful use in such fields as aircraft flight testing, auto- 
motive research work, and engine and ventilation studies. Built 
with custom care from its beryllium copper capsule to its 
individually calibrated dial, the W&T Low Pressure Gauge is 
a precision instrument of the highest grade. 


Here are some of its outstanding features: 


Sensitive to 1 part in 500 


Available in ranges from 0-10” of water to 0-400” 
of water 


Measures differential pressure 
Unaffected by gravity or acceleration 
Equipped with expanded scale if desired 


Insts. 


Am: 

Cadiliac Gage 

Dearborn Gage 

Elgin tNational Watch 
Federal roducts Corp. 


WALLACE & TIERNAN 


PRODUCT INC 


Jansson Gage Co. 


(Continued) 
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REPUBLIC 


DRAFT GAGES 


Republic multi-point indicators are 
supplied for all ranges of draft, pressure 
and differentials encountered in furnace 
operation in any desired combination, 


Indicating units are interchangeable 


and are operated by a dry-bellows type 
of diaphragm. The 12-inch vertical, 
translucent scales are illuminated from 
the rear. All adjustments are made from 
the front of the panel and each unit 
may be withdrawn without disturbing 


others. 


WRITE FOR DATA BOOK No. 802 


REPUBLIC FLOW METERS CO, 


2240 Diversey Pkwy. 


Chicago 47, Ill, 


REPUBLIC 


INSTRUMENTS ¢ CONTROLS 





Lufkin Rule Co. 
Merz Engineering 
Nilsson Gage 


0. 
Saart, Kraemer & Hanscom 


Sheffield Corp. 
Sixe Control Co, 
Swedish Gage 
Vinco Corp. 
Woodworth Co. 
West & Dodge Thread 
GAGES, Gas 
American Meter Co. 
Bailey Meter Co. 
Bastian-Blessing 
Bristol Co. 

Connelly Co. 
Dickson Co. 
Foxboro Co. 


Gas Appliance ne 


General Elec. 
Hays Corp. 
Linde Air Products 


Manning, Maxwell & Moore 


Mason-Neilan Regulator 
Marsh Corp. 
Instrument 
Harry 8. 
Republic Flow Meters 
Rochester Mfg. Co. 
Specialty Glass Co, 
Statham Labs. 
Superior Meter Co. 
Tagliabue Div. 
Taylor Inst. Cos, 
Uehling Instrument 
Witt Gage Co, 
GAGES, Grinding 
Acme Industrial 


American Meas. Insts. 


Dearborn Gage Co. 
Elgin National Watch 
Engineering Res. & Dev. 
Federal Prod. Corp. 
Lufkin Rule Co, 
Master Gauge 
Merz Engineering 

09) Products 


Cc 

Sheffield Corp. 
Size Control Co. 
Swedish Gage Co. 
GAGES, ahem nig Finish 
General Electric Co, 
surface Checking Gage 
GAGES, Height 
Allen Gauge Tool Co. 
Amer. Measuring Insts. 
Ashton Valve Co. 
Barr Instrument 
Brown & Sharpe 
DoAll Co. 
Federal Products Corp. 

(Contiaued) 
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General Engg. & Model 
Jansson Gage Co. 
Leupold & Stevens 
Lufkin. Rule Co. 
Merz Engineering 


Scherr b 
Sheffield Corp. 
Size Control Co. 
Standard Gage 
Starrett Co. 
Swedish Gage 3 
Vapor Recovery Systems 
GAGES, Hook 
Dwyer Mfg. 
Friez Instruments 
Ww. & E 


Scientific Tost. 
Swedish Gage Co 
White Co., Inc. 
GAGES, Hydrostatic 
(See Gages, Liquid Level, 
Indicating) 
GAGES, 
Ames Co., B. C. 
Byrant Chucking Grinder 
Comtor Co. 
DoAll Co. 
Federal Products Corp. 
Gn ingg. & Model Wks. 
Merz "Eetesnine 
Nilsson Mfg. Co. 
Scherr Co. 
Sheffield Corp. 
Size Control Co. 
Standard Gage 
Swedish Gage 
GAGES, pesesee 
General Electri 
Nucleonic Corp. 
Process & Instruments 
Radiation Counter Labs. 
Stoelting Co., C. H. 
Tracerlab 
GAGES, Limit 
Acme Industrial 
Amer. Measuring Insts. 
Brown & Sharpe 
Dearborn Gage Co. 
& Tool 


* (Calif.) 


Internal Dial 


] 
Fonda « > 

General Elec. Co. 
Greenfield Ten & Die 
? 

} 
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IPRESENTATIVES 





IN ALL PRINCIPAL CITIES ... 


Helicoid Gage Division 
AMERICAN CHAIN & CABLE COMPANY, INC. 


BRIDGEPORT 2, CONNECTICUT 





SEE YOUR NEAREST DISTRIBUTOR 





bo 










The new ACALOYY case for 
elicoid gages is a high compres- 
ion molded aluminum alloy. 
reated by patented process to pre- 
nt corrosion. Weatherproof. 
treater strength—less weight. 
urable baked-on finish. Neoprene 
asket. Stainless steel (18-8) snap 
ing. Made with a back flange for 
urface mounting, and without a 
ange for stem mounting. 





ONLY HELICOID GAGES HAVE THE HELICOID MOVEMENT 





Rear view of ACALOY case 
shows safety blow-out discs sup- 
plied when specified. The discs 
are Bakelite, and are held by 
stainless steel snap rings. The 
safety discs release when the pres- 
sure in the case increases slightly. 
The glass front of the gage with- 
stands approximately 35 p.s.i. in the 
414” dial size. Extra charge for 
safety blow-out discs. 


Weather-proof, molded Phenol 
Turret Case, Rugged, non-corrod- 
ing, will not warp or crack, perma- 
nent, natural black finish. Stainless 
steel snap ring. Neoprene sealing 
gasket. Moisture-proof front. Sup- 
plied with bottom or back con- 
nection, for surface or stem 
mounting. Made in 4%”. 6”, and 
8Y” dial sizes. 

















ELICOID CHEMICAL GAGE for 
Any pressure up to 2,500 p.s.i., for vacuum 
and compound gages; temperatures up 
0 300° F. Particularly for chemicals and 
other viscous liquids. Diaphragm made 
mi TEFLON or KEL-F, depending on 
pervice, which resists practically all cor- 
osive chemicals. Bottom part supplied 
bf any metal most suitable for the serv- 
ce. Made in 414”, 6” or 8%” dial sizes. 


” 
I female bottom connection. 











THE HELICOID MOVEMENT 


In the Helicoid movement, motion is 
transmitted ‘by a cam contacting the 
helical groove in a roller. Cam facing 
is polished, graphited Bakelite. Helical 
groove in roller is highly polished stain- 
less steel. Hairline adjustment of pointer 
is made with screw driver from back of 
case, Link adjusting screw is at rear so 
that calibration is possible without re- 
moving dial or pointer. Connecting link 
and screws are K Monel. 


Please mention THE 1952 INSTRUMENTS INDEX when writing. For addresses, see pages 157-179 





HELICOID SQUARE FLUSH CASE 


GAGE for symmetrical panels saves 
space and improves appearance. Width 
of the square front flange is less than 
the diameter of the conventional round 
front flange. Available in 44%”, 6” and 
81%4” dial sizes in all standard pressure 
ranges; with or without internal illumi- 
nation, white or ultra violet light. 








GAGES, LIMIT to GAGES, PISTON RING 








CrOmatinNe 


LOW PRESSURE 
APPLICATIONS 





INDUSTRIAL: 


Pressure gauges: 


Ranges from 0-10 inches of water 
up to 0-30 P.S.I. 

Vacuum gauges: 
Ranges from 0-10 inches of water 


up to Full vacuum 


Differential Pressure Gauges: 
Ranges: Same as Pressure gauges 


Compound: 
Both Pressure and Vacuum readings on dial 
(as illustrated) 


These gauges are available with linear, ex- 
panded, or retarded dials. 


AIRCRAFT: 


Flight instruments, both civilian and Air Force. 


MARINE: 


Marine Speed Indicators 


AEROMARINE INSTRUMENT (CO. INC. 


385 Gerard Ave. 
New York 51, New York 
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Swedish Gage 

Van Keuren Co. 
West & Dodge 
Woodworth Co, 


GAGES, Linear Measuring 


DoAll Co. 

Federal Products 
Gaertner Scientific 
Gulton Mfg. Co. 
Hillyer Inst. 
Industrial Electronics 
Saart, Kraemer & Hanscom 
Sheffield Corp. 
Starrett Co., L. 8. 
Statham Labs. 
Swedish Gage Co. 


GAGES, Liquid Level In- 
dicating 

Acragage 

American Meter Co. 

Assoc, Valve & Engrg. 

Autocall Co. 

Automatic Control Co. 

Automatic Temp. Control 

Bacharach Industrial Inst. 

Bailey Meter Co. 

Barton Inst. Co, 

Bastian-Blessing 

Bin-Dicator Co. 

Boston Auto Gage 

Bowser & Co. 

Bristol Co. 

Builders-Providence 

Bunnell Co is ae 

B. W. Controller 

Canadian Radium 

Climax Div. 

Control Corp. 

Cook Electric 


Defender Automatic Reg. 
Dickson Co. 

Dwyer Mfg. Co. 
Eclipse-Pioneer_ Div. 
Electric Auto-Lite 

Elec. Indicator Corp. 
Electric Tachometer Corp. 
Elematic Equip. Co, 
Electronic Prod. Co. 
Engineering Research Ass. 
Fischer & Porter 

Fisher Governor Co, 
Foxboro \ 

Frick Co. 

Friez Instrument Div. 
General Controls Co. 
General Elec. Co. 
Gorrell & Gorrell 
Gotham Inst, Co. 
Gray Instrument 
Guardian Electric 
Gurley, W. & L. E. 
Hammel-Dahl Co. 
Hathaway Inst. Co. 
Hays Corp. 
Instrument Lab., 
Jerguson Gage Co. 
Johnston & Jennings 
Keckley Mfg. Co. 
Kellogg Switchboard 
King Engineering 
Klingerit, 


Leupold & 
Liquidepth Indicators 
Liquidometer Co, 
Lufkin Rule Co. 
Lumenite Elec. Co. 
Magnetrol, Inc. 
Manning, Maxwell & Moore 
Marsh Corp. 
Marshalltown Mfg. 
Mason-Neilan Regulator 
McAlear Mfg. 
McNeill Engineering 
Meriam Instrument 
Minneapolis- Honeywell 
oore ts 
Natural Gas Equipment 
Paragon Electric 
Parks Co., Harry 8. 
Penberthy Injector Co. 
Photoswitch, Inc. 
Pitometer Log ag 
Pneumercator Co., Inc. 
een Mfg. Co. 
ecision Therm. 
Prefered Utilities Mfg. 
Reliance Gauge Column 
Republic Flow Meters 





Inc. 


Schutte & Koerting Co. 
Shand & Jurs Co. 
Aerocessories 
Simplex Valve & Meter 
Smith Corp., A. O. 
Statham Labs. 
Tagliabue Div. 

Taylor Inst. Cos. 
Thermo Instruments 
Trerice Co. 

Trimount Instrument 

U C Indicator Sales 
Uehling Instrument Co. 
U. 8. Gauge 

Vapor Recovery Systems 
Viking Instruments 
Wallace & Tiernan 
Weksler Thermometer 
Warrick Co. 
Westinghouse Elec. & Mfg. 
Wheelco Inst. Co. 
Wiancko Engineering 
Williams Gauge Co. 
Watt Gage Co, 

Yarnall- Waing Co. 


GAGES, Liquid Level, 

ecording (See ages, 
‘Liquid Level, Indicating) 
Bailey Meter Co. 


Barton Inst. Co. 
Bristol Co. 


(Coatinued) 








BAILEY 
MULTI-POINTER 


(ol 




















GAGES 





aaa 


@ Bailey Multi-Pointer Gages are made 
with any number of pointers and any scale 
combination from one to twelve. The 


pointers have 10” 


marked plastic molded scales so that read. 
ings can be taken at a distance of 20 feet, 
Diaphragm actuated elements enable this 
gage to withstand over-drafts and over 
pressures without injury to the unit or its 


calibration. 


All secondary factors such as drall; 
pressure, temperature, stoker speed and 
pulverizer feed can be indicated on one 
Bailey Multi-Pointer Gage. 


BAILEY METER 
1041 IVANHOE ROAD 


Bailey Meter C 


mpany Ltd 


Bristol Seri 
wide varie 
controlling 
pressure, i 
These insti 
pendable, 1 
ranges of 
design im) 
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to service, 
to another 
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modern de 
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double or 
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COMPAN' 
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Builders-Providence 
—— s ngus 


Co, 
Infilco, Ine, 
International Filter Co. 
Leupold & Stevens 
Parks Co., Harry 8. 
Republic Flow Meters 
Simplex Valve & Meter 
Taylor Inst. Cos. 
UVehling Inst. Co. 


GAGES, Mercury 


Amthor Testing Mach. 
Bacharach Industrial 
Bailey Meter Co. 
Barton Inst. Co. 
Builders- Providence 
Central Scientific 
Connelly Co, 
Distillation Products 
Dwyer Co. 
Electronic Products 
Ellison Draft Gag 

Gas Appliance Specialities 
General = Cc 

Hays Cor 

Heise Bourdon oe 
Ideal Lab. Too 

King eins 
Machlett Son 

Manning, Maxwell & Moore 
Mason-Neilan Regulator 
Meriam Instrument 
Moeller Instrument 

Parks Co., Harry 8. 
Precision Therm. 

Refinery Supply Co. 
Scientific Glass Apparatus 
Scientific Instrument 
Simplex Valve & Meter 
Speciality Glass Co. 
Stoetling Co., H 
Tagliabue Div. 

Taylor Inst. Cos. 

Trerice ¥ 
Trimount _Instrument 
Uehling Instrument Co. 


‘ auge 0. 
Universal -Ray Prods. 
Wallace Scientific 
Westinghouse Elec. 


GAGES, Micrometer 
American Meter Co. 
Ames Co., 

Amthor Testing Mach. 
Axelson Mfg 

Bethlehem ‘Apparatus Co. 
Brown & Sharpe 
Cadillac Gage Co. 

Central Scientific Co. 


Inst. 


Eitzen 


Electro Products Labs. 
Elgin National Watch 
Engis Equipment 

Federal Products Corp. 


(Continued) 


































Gaertner Scientific Con| 
Instrument Dev, Labs, 
Lufkin Rule Co. 
Miller Falls Co. 
Pratt & Whitney 
Precision Therm, & Init 
Rimat Machine 
Scherr Co. 
Sheffield Corp. 

s b Co, 
Starrett Co. 
Stocker & Yale 
Swedish Gage 
Van Keuren Co. 
Wilmotte, Inc. 
Zeiss, Inc., Carl 


GAGES, Oil (See 
Liquid covet 


GAGES, Optical 
Acme Industrial 
q a Inst, 


DoAll Co. 

Engineers Specialty Dit 
Engis Equipment 
Fecker, Inc 

Gaertner Scientific Cor 
——— Labs. 
Jarre 8 0 

Jones & Lamson Bc 
Mann Co. 

Palos Optical “on, 
Perkin-Elmer Corp. 
Phoenix Prec. Inst. 
Ruska & Co. 
Scherr Co. 
Sheffield Corp. 
Stocker & Yale 
Zeiss, Inc., Carl 


GAGES, Paint Film 


American Inst. Co. 
Ames Co., c. 
Branson | Instruments 
Gardner Laboratory 
General Elec. Co. 
Hathaway Inst. Co. 
Metron Instrument 
Munsell Color Co. 


GAGES, Paper 
(See Gages, Thi 
GAGES, Piston Ri 
Amer. Measuring 2 
Brown & Sharpe 
Circle Gage Co. 
Elgin National W: 
Federal Products ¥ 
Link Engineering 
Merz Engineering 
Sheffield Corp. 
Swedish Gage 
Wilkening Mfg. Co 
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BRISTOL SERIES 500 
Recording and 


Controlling Gauges 














Bristol Series 500 Gauges are offered in a 
wide variety of models for recording and 
controlling pressure, draft, vacuum, absolute 
pressure, liquid level. 

These instruments are -highly accurate, de- 
pendable, rugged and extremely stable in all 
ranges of application. They include many 
design improvements and refinements that 
make them easier to use, more convenient 
to service, readily convertible from one type 
to another and simpler in construction. In 
addition, the new case offers maximum pro- 
tection for the working elements and a 
modern design in harmony with the latest 
industrial trends. 

1 and panel mounting; also portable. 
Ranges from full vacuum to 10,000 psi. Single, 
double or three-pen models. 

Write for Bulletins G620, G621 and G622 


THE BRISTOL COMPANY 





| 113 BRISTOL RD., WATERBURY 20, CONN. 
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'... with the new “VAREC” field 






















7, URE Ee | Unlimited 
RATE Remote LIQUID LEVEL GAUGING 











ss 














Fig. No, 850R Elec. 


le " Trans- 
mitter installed with 
“"VAREC" \. 5 
253 Automatic Tank 
Gouge. 













=> 

Fig. No. 801 *VAREC’* 
Electronic Gouge Re- 
ceiver. 





“"'VAREC"' Field Tele- 
phone Link Trans- 
mitter. 









telephone link transmitter 


Now, with “Varec’s” unique new Field Telephone Link Transmitter, 
(When used in conjunction with its Electronic Gauger Receiver and Electronic 
Gauger Transmitter) distance factors are literally unlimited, as are the num- 
ber of tanks possible to gauge from a single remote point. 


At the turn of a dial switch, accurate, REMOTE liquid level gauging in 
oil refineries, chemical plants, pipe line pump stations and storage terminals 
is an important reality. 


Utilization of existing telephone or power lines minimize installation and 
wiring costs, in addition to material savings realized in time, labor and 
accurate gauging with a “Varec” Electronic Gauger installation. 


Now it is possible for only one gauger or operator to obtain accurate 
(within }’’) continuous gauge readings from any one or a series of tanks 
simultaneously. The operator needs no special electronic knowledge to main- 
tain or service the ““Varec” unit as all parts are of standard plug-in design. 


A complete extra service kit is included to assure continuous, dependable 
operation. WESTON Meter equipped. Low voltage, low current transmission 
only 0.001 volts D.C. at explosion-proof tank transmitter. Designed to oper- 
ate from 110-115 volt, 50-60 cycle A.C. or 220 A.C. power at receiver. 


There’s a “Varec” Electronic REMOTE Liquid Level Gauging unit to 
meet your requirements. Where close control of blending operations is desired, 
automatic high and low valve, pump and alarm control is available. Adaptable 
for use with Brown Instruments, Foxboro Dynalog and Weston Instrument 
temperature and recording instruments for remote indications. Write for our 
recommendations on your gauging problems today. 


FOR ALL TYPES OF TANKS — FOR SINGLE OR MULTIPLE INST AL- 
LATIONS ¢ 4 TYPES OF “VAREC” EXPLOSION-PROOF TRANS- 
MITTERS TO MEET WORKING PRESSURES UP TO 300 PSIG e 
ELECTRONIC OR MECHANICAL HI-LO LEVEL ALARM SYSTEMS. 
WRITE DEPT. A-5 
THE VAPOR RECOVERY SYSTEMS CO. 
COMPTON, CALIFORNIA, U. S. A. 


Cable Address: VAREC COMPTON USA (All Codes) 
New York — Boston — Pittsburgh — Chicago — Detreit 
p-ig St. Louis — Helston — Tulsa — Casper, Wyo. — Provo, 
Utah — Los Angeles — San Francisco — Seattle 


PROVED ene LOY 
& 
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GAGES, PIPE to GAGES, PROFILE 


Phila. 44, Pa. 





PRESSURE GAUGES 


e For vacuum, pressure, absolute pressure, and compound vacuum- 
pressure ranges. Instruments are noted for precision engineered 
actuating elements which provide maximum accuracy and over- 
load protection with minimum hysteresis effect. Indicators and 
t Recorders furnished in a variety of air-operated 
and electric control forms. Send for Catalog 7000. 


Also Brown Furnace Pressure Controllers for all types of fur- 
naces, kilns, stillsand other applications. Write for Bulletin 74-3. 


MINNEAPOLIS-HONEYWE,L REGULATOR Co., Industrial Divi- 


sion, 4579 Wayne Ave., MINNEAPOLIS 
ire =) MOneywell 





Manufacturers 0 





Precision Dial Pressure Gages 


BEACON GAGE CO. 


11 RIVER STREET 
WELLESLEY HILLS 82, MASSACHUSETTS 






Licctinciinnnesewasoncnnnce Ppapue, Gustimtils- 








UEHLING INSTRUMENT CO. 
NEW JERSEY 





PATERSON 3, 








INSTRUMENTS FOR MEASURING 





























Lh 
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GAGES, Pipe 
Sheffield Corp 
Size Control Co. 


GAGES, Pitch Diameter 
Acme — 

Brown & Sha 

Bryant Chucking Grinder 
Detroit Tap & Tool 
DoAll Co, 
Federal Prod. 
Fonda Gage 
Greenfield Tap “* Die 
Lufkin Rule Co, 

Merz Engineering 
Pratt & Whitney 
Scherr Co., Inc. 
Sheffield Corp. 

Size Control Co, 
Starrett Co. 

Swedish Gage Co. 
Union Tool Co. 

Van Keuren Co. 

Vinco Corp. 

West & Dodge Thread 
Woodworth Co, 


GAGES, Plug 

Acme Industrial 
American Gauge Co. 
Amer. Measuring Insts. 
Brown & 

Cadillac Gage Co. 


ee 


e Co. 
Detroit Tap & Tool 
DoAll Co, 


Eitzen Co. 

Elgin National Watch 
Federal a Corp. 
Fonda 


ag 
3reenfield Tap “g Die 
Lawrence Hil 

Merz EEA 
Nilsson Gage Co. 


Pratt & Whitney 
Precision Gage & Tool 
R & M Mfg. Co. 
Sheffield Corp. 

Size Control Co. 
Standard Gage 
Swedish Gage 
Vinco Corp. 

West & Dodge Thr. 
Woodworth Co. 


Gage 


GAGES, Pneumatic Tank 
Bacharach Industrial 
Barton Inst. 


Foxboro Co, 
Liquidometer Corp. 
Marsh 


Mason-Neilan Regulator 
Parks Co., Harry 
Pneumercator Co, 


Uehling Inst. Co. 
1, S. Gauge Co, 


GAGES, Precision Measur- 
ing 


Acme Industrial 

Aero Electronics 

Ames Co., 

Amer. Measuring Inst. 

Arma Corporation 

Barr Instrument 

Bethlehem — 

Brown & Sha 

Bryant Chucking Grinder 

Cadillac Gage 

Comtor Co 

Dearborn Gare Co, 

Dice Co., J. 

DoAll Co, 

Eitzen Co. 

ElginNational Watch 

Engis Equipment 

Federal Prod. Corp. 

Ferner Co. 

Fonda Gage Co. 

General Elec. Co. 

Graham-Mintel Inst. 

Jansson Gage Co. 

Lufkin Rule Co. 

Magnetic Gauge Co. 

Martin-Hubbard Corp 

Merz Engineering 

Metron Instrument 
Moore Products 

Nilssen Gage Co. 

Phoenix Prec, Inst. 

Physicists Research 

Poole Instruments 

Pratt & Whitney 

Rieker Instrument Co. 

Rockwell Engr. 

Saart, Kraemer & Hanscom 

Scherr Co., 

Sheffield Corp. 

Size Control Co. 

Standard Gage 

Starrett Co, 

Stocker & Yale 

Swedish Gage 

Thwing-Albert Inst. Co 

United Precision Prod 

Van Keuren Co. 

Vinco Corp. 

Webber Gage Co. 

Wilmotte, Inc. 

Woodworth Co. 

Carl Zeiss, Ine. 

GAGES, Pressure, Indicat- 
ing 

Acragage 

Aeromarine ag Co 

Aeroquip Cor 

American Chain & Cable 

American Meter Co. 

Bacharach Industrial Ints 

Bailey Meter Co. 

Baird Meter Co, 

Baird Associates 

Baldwin Locomotive 

Bastian-Blessing 


(Continued) 


Beacon Gage Co, 
Bethlehem Apparatus 
Mfg. Co. 


Bryant Chucking G 
Krush Development ry 
uilders-Providence 
Central Scientific Op, 
Clark Blast Meter 
Cleveland Fuel Equip, 
Coleman Inst. & Mig 
Commerical Resear) 
Consolidated _ Engg, 
Continental Elee, Co, 
Crosby Steam Gage 
Iayton-Rogers Mfg, 
Defender Automatic Reg 
Dickson Co, ; 
Dillon & Co, 
a Products 
Dwy g. Co, 

Kel nol Pioneer Div, 
Klectric Auto-Lite 
Electro-Mec Lab, 
Electro Products Labs, 
Electronic Products Co, 
Elematic Equip. Corp, 
Ellison ge Gage 
Emery Co., 
Engineering Researehaibe 
Esterline- Angus 
Visher Scientific Co, 
Foxboro Co, 
Fredericks Co., 


Kulton Sylphon Diy, 
Gas Appliance Special 
General Elec. Co, 
General a Lab, 
Giannini 

Gordon Co., “Claud 8, 
Gotham Inst. 

Gulton al 9 
Hathaway Inst. Co, 
Hays Corp. 

Heise Tourdon Tube 
H & H Thermostats 
Kollsman Inst. Div, 
Logansport Machine 
Lonergan Co. 

Magnetic Gauge Co, 
Manning, Maxwell & 
Mansfield & Green 
Marsh Corp. 
Marshalltown Mfg. Co, 
Mason-Nellan Regulator 
Massa _ Laboratories 
Mercoid Corp. 
Meriam Instrument 
Metron Instrument 
Minneapolis- Honeywell 
Moeller Instrument Co, 
Moore Products 
National Research 
Nurnberg Thermometer 





Physicists. "Research 
Podhbielniak, Inc. 
Precision Gage & Tool 
Precision Therm 
Preferred Utilities Mfg. 
Process & Instruments 


RCA Div. 
Refinery Supply Co, 
Republic Flow Meters 


Rochester Mfg. Co, 
Scientific Glass App. 
Scientifie Inst. Co. 
Seely Inst. Co., Ine, 
Sheffield Corp. 
Skaneateles Mfg. Co, 
Statham Tabs. 
Stewart-Warner Corp. 
Stoelting Co.. i 
Stokes Machine Co 
Superior Meter Co. 
Surface Combustion 
Sylvania Elec. Prod. 
Tagliabue Div 

Taylor Inst. Cos 
Thwing-Albert. Inst. Co, 
Trans-Sonics, Inc. 
Trerice Co. 
Trimount_Instrument 
Vehling se agake Co, 
Vv. S. Gaug 
Universal %. "Ray Prods. 
Wegener & Son. Carl F 
Wallace & Tiernan (Ta 
Pressure) 
Weksler Thermometer 
Welch Scientific 
Wheeleo Instruments 
Wiancko Engineering 
Wilgus Manufacturing 
Winslow Co, 
Witt Gage Co 


GAGES. Pressure—Reewt} 
ing (See Gages, Prev 
sure, Indicating) 


GAGES, Pressure Tempe; 
ture (See Ganes, Pret 
sure Indicating) 


GAGES, Pressure & Vi 
uum (See Gages, Priv 
sure Indicating) 


GAGES, Profile 
Aeme Industrial 
American Gage Co. 
Amer. Measuring Insts. 
Brush Devlopment 
Cadillac Gage Co. 
Dearborn Gage Co. 
Engineers Specialty Di". 
Federal Products Corp. 
Fonda Gage 
Foxboro Co. 
General Elec, Go. 
Jansson Gage Co 
Martin-Hubbard Corp 
Merz Engineering 
Nilsson Gage Co 
(Continued) 
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MARSH PRESSURE GAUGES 


Mastergauge 


Marsh quality, stamina and 
accuracy, is found in its 
highest development in the 
"Mastergauge.' Accuracy 
is guaranteed within '/2 of 
1% of reading. Advanced 
mone! and stainless steel 
movement and rugged 
bourdon tube assure lasting 
accuracy under all condi- 
tions. Try the Mastergauge 
where others have failed. 
There is one for every serv- 
ice. 


























Only the Marsh has the Recalibrator 


The “Recalibrator" provides the best and quickest 
method of correcting a gauge that has been knocked 
out of adjustment. It is available in all Marsh gauges. 


A Gauge for Every Service 


The Marsh line also includes 
the “quality” gauges for use 
under severe conditions and 
the "Standard" gauges for 
ordinary conditions. The moder- 
ately priced "Standard" gauge 
is illustrated opposite. From 
"Mastergauge" to "Standard" 
gauge ai Marsh Gauges rep- 
resent the finest obtainable 
for the service for which they 
are recommended. 


JAS. P. MARSH CORPORATION 
Dept. 8, Skokie, Ill. 

























OF TANK STOCKS 


UY 


Ww INSTANTANEOUS 
INVENTORY READINGS! 





Now, a complete gaging system which 
eliminates many gaging operations. Eye- 
level readings at each tank, plus electric 
dials on master control panel always be- 
fore your operator's eyes — ready to give 
teadings instantly. Easy to install. Accur- 
ate. Time Saving. Send for Bulletin No. 


AOSmith 


Corporation 
METER DIVISION 
FACTORIES: 5715 SMITHWAY ST., LOS ANGELES 22, CALIF. © P.0. BOX 500, SUCCASUNNA, WN. J. 








aii 


* 


The W&T Precision Dial Manometer answers the problem 
of conveniently measuring pressure with a sensitivity of 1 part 


,000. 

This sturdy, compact instrument, which is widely used for 
wind tunnel work, power plant test stands and in gas turbine 
testing, has a large easy-to-read dial. It is custom calibrated in 
any pressure units over various ranges up to a maximum of 
200 inches of mercury. 

In addition, the W&T Precision Dia? Manometer possesses 
these outstanding advantages: 


Accuracy .....1 part in 1000 
Scale length ..45” : 
CREB ee ce cccos-a pressure tight, metal for flush mounting. 


Full protection against over pressure. 
Measures gauge pressure, vacuum and differential pres- 
sure, 

This instrument with its sensitive response and precision 
results is typical of a wide variety of pressure instruments of 
all types — from low pressure indicators to altimeters — 
manufactured by W&T. If you have a problem in pressure 
measurement, write, telling us the details. We'll be glad to help. 


WALLACE « TIERNAN 


PRODUCTS, INC. 


Belleville 9, New Jerse 





: MARSHALLTOWN: 
: LOW PRESSURE ; 
: DIAPHRAGM — : 








4 


Available in standard 
dials (reading in inches 
of water) 0-15''—0-30" 
—0-60''—0-100''—0-160"" 

also in ounce 


Marshalltown Figure 83 is an ex- 
tremely sensitive gauge that uses 
a carefully seasoned bronze dia- 
phragm to accurately measure 
very low pressures. It is used ex- 
tensively on many types of natural 
gas installations for checking the | !5 ounces to 5 pounds. 
low pressures. 2/n", 3i/2"" and 41/)"" 
dial sizes mounted in 


graduated dials from 


Write for details and price. 
LOOK TO MARSHALLTOWN FOR 
ONE OF THE MOST COMPLETE | steel case. 
LINES OF INDICATING PRESSURE 
GAUGES MADE! 


MARSHALLTOWN MANUFACTURING CO. 
MARSHALLTOWN, IOWA 


black enameled deep 
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GAGES, PROFILE to GAS ANALYZERS 


Physicists Research 


Size Control Div. 
Stocker & Yale 
Swedish Gage Co. 
Vinco Corp 
Woodworth “Co. 


GAGES, Radius 
Acme _ Industrial 
American Meas. 
Brown & Sharpe 
Cadillac Gage Co. 
Dearborn Gage Co. 
Federal Products Corp. 
Fonda Gage Co, 
Lovins Engr. 

Lufkin Rule Co, 
Nilsson Gage Co. 
Sheffield Corp. 

Size Control Co. 
Starrett Co. 

Stocker & Yale 
Swedish Gage Co. 
Vinco Corp. 

Wilmotte. Inc. 
Woodworth Co. 


Insts. 


GAGES, Rain (See Rain 


Gages) 


GAGES, Rifle Bore 
Baldwin Locomotive 
Federal Products Corp. 
Fonda Gage Co, 
Hathaway Inst. Co. 
Moore Products 
Nilsson Gage Co. 
Poole Instruments 
Pratt & Whitney 
Sheffield Corp. 
Vinco Corp. 


GAGES, Ring 

Acme Industrial 

Allen Gauge &. Tool Co. 
American Gage Co 
Amer. Measuring 
Brown & Sharpe 
Bryant Chucking 
Cadillac Gage Co. 
Corning Glass Works 
Dearborn Gage Co. 
Detroit Tap & Tool 
Elgin National Watch 
Greenfield Tap & Die 
Johnson Gage Co. 
Lawrence & Hill 

Merz Engineering 
Nilsson Gage Co. 

Park Sales Co. 

Pratt & Whitney 
Precision Gage & Tool 
Sheffield Corp. 

Size Control Co. 
Standard Gage 

Swedish Gage Co. 
Vineo Corp. 

West & Dodge Thread 
Woodworth Co, 

Worley Jewel Co. 
Zeiss, Inc., Carl 


GAGES, Screw Thread 
Acme Industrial 

Allen Gauge & Tool Co. 
Brown & Sharpe 
Bryant Chuckin; 


Insts. 


Federal Frod. Corp. 
Fonda Gage Co. 
Greenfield Tap & Die 
Jansson Gage Co. 
Johnson Gage Co. 
Lufkin Rule Co. 

Merz Engineering 
Millers Falls Co. 
Pratt & Whitney 
Sheffield Corp. 

Size Control Co. 
Starrett Co. 

Swedish Gage Co. 
Vinco Corp. 

West & Dodge Thread 
Woodworth Co. 

Zeiss, Inc., Carl 


GAGES, Sliding 
Acme Industrial 
Amer. Measuring Insts. 
Barr Instrument 


Control Co, 
Van Keuren Co. 


GAGES, Snap 

Acme Industrial 

Allen Gauge & Tool Co. 
American Gage Co. 
American Measuring Insts. 
Barr Instrument 

Brown & Sharpe 
Cadillac Gage Co. 


Gen. Engg. & Model Wks. 
Greenfield Tap & Die 
Jansson Gage Co. 
Johnson Gage Co. 
Lawrence & Hill 
Merz Engineering 
Metzger & Son 
Nilsson Gage Co. 
Pratt & Whitney 
Precision Gage & ool 
Seherr~ Co 


Sheffield Corp. 
Size Control Co. 
Standard Gage 
Swedish Gage Co. 
Vinco Corp. 


GAGES, Spline 
Acme Industrial 
American . 
Brown & Shar, 

Federal Products Corp. 
Merz Engineering 
Pratt & Whitney 
Precision Gage & Tool 


Insts. 


Standard Gage 
Vinco Corp. 


GAGES, Star 
Federal Products 
Moore Products 
Pratt & Whitney 
Sheffield Corp. 


GAGES, Strain 
Acme Industrial 


Corp. 


Anderson, Arthur R 
Bailey Meter Co. 
Baldwin Locomotive 
Pacific va 

Dillon 

Edin Electronics 
Eitzen Co. 


Electronic Products Co. 
Federal Products Corp. 
General Elec. Co, 
Giannini & Co. 
Gulton Mfg. 

Hathaway Inst. Co. 
Hays Corp. 

Heiland Research 
Metzer & Son 

Miller Corp., Wm 
Olsen Testing Machine 


Pratt & Whitney 
Reed Researe 
Riehle Testing Mach. 


Starrett Co. 
Statham Labs. 


GAGES, Stream 
Leurold & Stevens 


GAGES, Surface 
Acme Industrial 
American Meas. Insts. 
Ames Co., Cc. 
Barr Instrument 
Blake Co., Edward 
Brown & Sharpe 
Development 
Comtor Co. 
Dearborn Gage Co. 
Edin Electronics 
Federal Products Corp. 
Genales, drew 
Jansson Gage Co. 
Lufkin Rule Co. 
Millers Falls Co, 
Optron Laboratory 
Palos Optical Co. 
Physicists Research 
Precision Scientific 


Swedish Gage 
Zeiss, Inc., Carl 


GAGES, inp Finish 


ing. & Mfg. 
Physicists Research 
Surface Checking Gage 


GAGES, Taper 
Acme Industrial 
American Gage Co. 
Brown & Sharpe 
Cadillac Gage Co. 
Dearborn Gage Co. 
Elgin National Watch 
Federal Prod. 


Greenfield Tap, “& Die 
Lincoln Park Tooi 
Merz Engineering 
Micro Master Co. 
Moore Products 
Nilsson. Gage Co, 
Poole Instruments 
Precision Gage & Tool 
Pratt & Whitney 
Sheffield Corp. 

Size Control (Co. 
Standard Gage 
Starrett Co. 

ge Gage 

Vineo Corp. 

Woodworth Co. 


GAGES, Telescoping 
Brown & Sharpe 
Federal Products. Corp. 
Lufkin Rule Co. 
Starrett Co. 

Swedish Gage Co. 


GAGES, Thickness 
Aero Electronics 
American Inst. Co, 
Ames 


Amthor Testing Inst. Co. 


Automatic Temp. Control 
Branson Instruments 
Brown & Sharpe 
Canadian Radium 
Commercial Research 
Dearborn Gage Co 


Edin Electranics 
Elgin National Watch 
Federal Prod. Corp. 


Gen. Engg. & ee Wks. 
General Elec. 


Hathaway Inst. « 
Ill. Testing Labs. 


Industrial Electronics 
Industrial Nucleonics 
Instrument Labs. 


Krouse “yy ‘Machine 
Lawrence & H 


( mae ) 


Lufkin Rule Co. 

Marshall Co. 

Merz Engineeringg 
Metzger & Son 

Millers Falls Co. 

Moore Products 

Photocon Research 

Poole Instruments 

Pratt & Whitney 
Precision Gage & Tool 
Precision Scientific Co. 
Precision Therm, & Inst. 
Saart, Kraemer & Hanscom 
Scott Testers 
Sheffield Corp. 
Size Control Co. 
Speidel & Co. 
Sperry Products, 
Standard Gage 
Starrett Co. 
Swedish Gage 
Thwing-Albert Inst. Co. 
Tracerlab Inc. 

Van Keuren Co. 
Waltham Dial Gage 
Westinghouse Elec. 
Woodworth Co. 


GAGES, Thickness, 
netic 
Aero Electronics 
American Inst. Co. 
Commercial Research 
Electric Eye Equip. 
General Elec. Co, 
Hathaway Inst. Co. 
Hickok Elec. Inst. Co. 
Krouse Testing Machine 
Metron Instrument 
Pratt & Whitney 
Schaevitz Engg. 


Inc. 


Mag- 


Sheffield Corp. 

GAGES, Thickness, Ultra- 
sonic 

Branson oa) epiines Ine. 

Dice Co.. J. W. 

DoAll Co. 


Gulton Mfg. Co. 
Magneflux Corp. 
Sheffleld Corp. 


GAGES, Thread 
Acme Industrial 
Bryant Checking 
Fonda Gage 
Johnson Gage Co. 
Pratt & Whitney 
Sheffield Corp. 
Size Control Co. 
Swedish Gage Co. 


GAGES, Torque 

Aero Electronics 
Airdraulics Engineering 
General Elec. 

Hagan Corp. 

Hathaway Co. 
Manning. Maxwell & Moore 
Martin Decker Corp. 
Metron Instrument 
Pelouze Mfg. Co. 

Riehle Div. 

Schaevitz Engg. 

Statham Labs. 

Sturtevant Co. 

Toledo Scale Co. 


GAGES. Vacuum 
Gages, Pressure) 


GAGES, Venturi a Flow 
Meters, Venturi 


GAGES, ein 
Electro Products Labs. 
Gulton Mfg. 

Industrial Electronics 
Panoramic Radio Products 
Scott, Inc., H. H. 
Sheffield Corp. 

Statham Labs. 

Walkirt Co 

Wiancko Engineering 


GAGES, Water Level (See 
GAGES, Liquid Level) 


GAGES, Wind 

Aero Electronics 
American Inst. Co. 
Bacharach Ind._ Inst. 
Electric Speed Ind. 
Friez Inst. Div. 
Green, Henry J. 
Hastings Inst. Co. 
Illinois Testing Labs. 
Instruments Corp. 
Kenyon Inst, Co. 
Leupold & Stevens 
Rieker Inst. Co. 
Stewart, M. C. 
Taylor Inst. Cos. 
Thomas Co., Arthur H. 


GAGES, Wire Measuring 
Amer. Measuring Insts. 
Ames Co., B. C 

Brown & Sharpe 


(See 


Elgin National Watch 
Federal Prod. Corp. 
Foxboro Co. 


General Elec. Co. 
Greenfield Tap & Die 
Hathaway Inst. Co. 
Merz Engineering 
Moore Products 
Nilsson Gage Co. 
Pratt & Whitney 
Sheffield Corp. 
Starrett Co. 

Swedish Gage Co. 


GAGING FIXTURES 
—_ anes 

g Insts. 
Allen Gauge he Tool Co. 
Daco Machine & Tool 
nh Gauge Co. 
Eitzen Co. 
Electric Eye Equip. 
Elgin National Watch 


(Continued) 


Federal Products Corp. 
Fonda Gage Co. 
Jansson make 

Lawrence & 

Lincoln Park ne puststes 
Link Engineering 
Merz Engineering 
Saart, Kraemer & Hanscom 
Ryan Tool and Engg. 
Size Control Co. 
Stocker & Yale 
Swedish Gage 
Waltham Dial Gage 
Wilmotte, Inc. 
Woodworth Co. 


GALVANOMETERS, 
Assembly Products 
Associated Research 
Brush Development Co. 
Cambridge Inst. Co. 
Central Scientific Co. 
Century Geophysical 
Cole Instruments 
Consolidated Engg. 
Dale Instruments 

Edin Electronics 
General Elec. Co. 
General Radio Co. 
Gilman Scientific 
Hathaway Inst. Co. 
Heiland Research Corp. 
Hickok Elec. Inst. 
Leeds & Northrup Co. 
Metron Instrument 
Pfaltz & Bauer, Inc. 
Rawson Electrical Inst. 
RCA Manufacturing 
Roller-Smith Co. 
Rubicon Co. 

Sensitive Research Inst. 
Tagliabue Div. 

Welch Mfg. Co. 
Weston Elec. Inst. 
Wheelco Inst. Co. 


A-c. 


GALVANOMETERS, 
Astatic 

Cambridge Inst. Co. 
Central Scientific Co. 
Chicago Apparatus Co. 
Cole Instrument 

Dale Instruments 
Hathaway Inst. Co. 
Leeds & Nortaruy Co. 
Rawson Electrical Inst. 
Ruska Instrument 
Sensitive Research 
Welch Scientific 
Westinghouse Elec. 
Wheelco Inst. Co. 


Inst. 


GALVANOMETERS, D-c. 
Assembly Products 
Associated Research 
Brown Inst. Div. 

Brush Development Co. 
Cambridge Inst. " 
Central Scientific Co. 
Century Gheophysical 
Cole Instrument 

Coleman Inst. & Mfg. 
Consolidated Engg. 

Dale Instruments 
DeJur-Amsco 

Electronics 

Elec. Controls 
Electric Des. & Eng. 
Electronic Development 
Engelhard, Charles 
yeneral Electric 

Gilman Scientific 

G-M Labs. 

Hathaway Inst. Co. 
Heiland Research 

Hickok Elec. Inst. 
Jarrell-Ash Co. 

J-B-T Instrument Co. 
Leeds & Northrup Co. 
Marion Electric Inst. 
Meters, Inc. 

Metron Instrument 
Rawson Electrical Inst. 
RCA Manufacturing Co. 
Roller-Smith Co. 
Rubicon Co. 

Sanborn Co. 

Sensitive Research Scie 
Shallcross 
Simpson Elec. 
Southwestern Ind. 
‘aco West Corp. 
Tagliabue Div. 
Thwing-Albert Inst. 
Triplett Electrical Inst. 
Welch Scientific 
Westinghouse Elec. 
Weston Elec. Inst. 
Wheelco Inst. Co. 
Winslow Co. 


Elec. 


Corp. 


GALVANOMETERS, 
Reflecting 

Associated Research 
Brush Development 
Century Geophysical 
Cole Instrument 
Coleman Instrument 
Consolidated Engg. 
General Electric Co. 
G-M Laboratories 
Hathaway Inst. Co. 
Heiland Research 
Jarrell-Ash Co. 
Leeds & Northrup 
Pfaltz & Bauer 


Rawson Electrical Inst. 
Rubicon Co. 
Ruska ‘& Co. 
Sanborn Co. 
Southwestern Ind. Elec. 


Sprengnether Inst. Co. 
Thwing-Albert Inst. Co, 
s 
GALVANOMETERS, 
Vacuum-tube 


Beckman Insts. 
Cole Instrument 


(Continued) 


Electronic Div. Lab. 
Electro Products Lab. 
Engineering Labs., Inc. 
General Radio 

Harvey Radio tabs, 
Hathaway Instrument Co. 
Heiland Research 
MacDonald Co., W. 8. 
} — Corp. 


Rockwell Engr. 
Sanborn Co. 

Tagliabue Div. 
Varo Mfg. Co. 


GALVANOMETERS, 
Vibration 

Century Geophysical 

Consolidated Engg. 

Hathaway Inst. Co. 

Leeds & Northrup 


GALVANOSCOPES 
Central Scientific Co. 
Stoelting Co., C. 
Welch Scientific 


GAS ANALYZERS, Air 
Burrell Technical eaely 
Cambridge Inst. 
Central Scientific ‘Co. 
Cook Electric 
Davis Emergency Equip. 
Fish-Schurman Co. 

M — Co. 


General Elec. Co. 

Hays Corp. 

Hebler Co. 

Mercoid Corp. 

Mine Safety Appliances 
Perkin-Elmer Corp. 
Permutit Co. 

Process & Instruments 
Refinery Supply Co 
Sargent & Co. 
Scientific Glass App. 
Tagliabue Div. 


Wilson Products, Inc. 


GAS ANALYZERS, 
Ammonia 

Baird Associates 

Burrell Technical Supply 


Cambridge Inst. b 
Davis Emergency Equip. 


Engelhard, Chas. 
General Elec. Co. 
Hays Corp. 


Hebler Co. 
Mercoid Corp. 
Perkin-Elmer Corp. 
Permutit Co. 
Process & 
Sargent 
Tagliabue Div. 


instruments 


GAS ANALYZERS, 
Carbon Dioxide 
Ace Glass, Inc. 
Bacharach Industrial Inst. 
Baird Associates 
Burrell Tech. Supply 
Cambridge Inst. Co. 
Central Scientific Co. 
Davis Emergency Equip. 
Defender Inst. eg. 
Dwyer Mfg. Co. 
Ellison Draft Gage Co. 
Engelhard, Chas. 
Fish-Schurman Co. 
Fisher Scientific 
Friez Instrument 
General Elec. Co. 
Gordon Co., Claud 8S, 
Gow-Mac Instrument 
Hays Corp. 
Hebler Co. 
Laboratory Equip. Co. 
Leeds & Northrup Co. 
Liston-Folb 
Machlett & Son 
Mine Safety Appliances 
Perkin Elmer Corp. 
Permutit Co. 
Podbielniak, 
Potter Co. 
Precision Therm. 
Preferred Utilities Mfg. 
Process & Instruments 
Refinery Supply Co. 
Republic Flow Meters 
Sargent 0. 
Scientific Glass App. 
Scientific Inst. Co. 
Uehling Instrument Co. 
Victory Engr. Co. 
Viking Instruments 
Williams Apparatus Co. 


Inc, 


GAS ANALYZERS, Carbon 
Monoxide 

Bacharach Industrial Inst. 

Bailey Meter Co. 

Baird Associates 

Burrell Cg ye Supply 


Central 
Chicago Apparatus Co. 
Davis Emergency Equip. 
Eclipse Aviation 

Electric Heat Control 
Fisi-Schurman Co. 
Fisher Scientific 
General Elec. Co. 

Hays Corp. 

Laboratory Equip. Co. 
Leeds & Northrup Co. 


Mine Safety Appliances 
Perkin-Elmer Corp. 
Podbfelniak, 
Sargent & Co. 
Scientific Glass App. 
Scientific Inst. Co. 
Taller & Cooper 
Will Corporation 


OE Sac 
jorinate: d 
Baird ‘Associates 
Beckman Insts. 
Conaenaened Engg. 

Javis Emergenc 
Engelhard, Chas. Paul, 
General Elec. Co, 
Hebler C 
Industrial. 
Fag ‘ol 

ne Safety Applia 
Perkin-Elmer coe 
Podbielniak, Ine, 

Precision Scientific 
Wilson Products, Ine, 
GAS ANALYZERS, 


Insts, | 
b ne, 


Flue Gas (S$ 
Analyzers, eae 
Dioxide or Oxygen) 


GAS ANALYZERS, 
a sal Pp or 

pplie ysics Co 
Bailey Meter Co, be: 
Baird Associates 
Burrell Tech. Sup, 
Consolidated Eng, 
per 4 : Emergency 

stillation Prod 
Engelhard, Chas. el 
Fisher Scientific 
General Elec. Co, 
Hebler Co, 
foduetrte’ Insts. Ine, 
ohnson-Williams, L 
sieten- Folb « 

ne Safty Appli 
National Tech’ Labs 
Perkin-Elmer Corp, 
Podbielniak, Ine. 
Precision Scientific 


GAS ore 
A ERS, 


Semanede " industriel 
Burrell Technical Sua 
Chicago Apparatus Co, 
Davis Emergency Equip, 
agemans. Chas 

Fisher Scientific 
General Elec. Co. 
70W-Mac Inst. Co, 
Hays Corp. 
Hebler Co. 
Jolnson-Williams, Ltd, 
Leeds & Northrup 
Mine Safety Appliances 
Permutit Co, 


GAS ANALYZERS, Hy. 

drogen Sulphide 
American Meter 
paint Awocistes 

urre echnical S| 
Cambridge Inst. on 
Connelly Co. 
Consolidated Engg. 

avis Emergency Equi 
prgelnerd. Chas a 
‘isher cientific 
Hebler Co, 
Industrial Inst. Inc, 
Mine Safety Appliance 
Perkin-Elmer Corp, 
Rubicon Co, 
Sargent & Co. 
Scientific Glass Apparatus 
GAS ANALYZERS, Nitrit 
Oxide 


Baird Associates 
Beckman, 
Cambridge I 


General Electric Co, 
Hays Corp. 
ince Tem 

ne Safety Appliance: 
Perkin- eer Se. , 
Rubicon Co, 
Sargent & Co, 


GAS ANALYZERS, Orat 
Ace Glass, Inc 


Co. 
Burrell Technical Supply 
Central Scientific Co. 
Chicago Apparatus Co. 
Defender Automatic Reg. 
Dwyer Mfg. Co. 
Ellison Draft Gage 
Fish-Schurman Co. 
Fisher Scientific Co, 
Hays Corp. 
Howe & French, Inc. 
Laboratory Equip. Co, 
Machlett & Son 


Podbielniak, Inc. 
Precision — 
Sargent & C 


Scientific Glass App. 
Specialty Glass Co. 
Thomas Co., Arthur H. 
GAS ANALYZERS, Oxyget 
Bacharach Industrial Inst. 
Bailey Meter Co. 
Beckman, Inc., Arnold 0. 
Burrell Technical Supply 
Chicago Apparatus Co, 
Cambridge Inst. Co. 

Davis Emergency Equip. 
Eclipse Aviation 
Engelhard, Charles 


Hays Corp. 

Hebler Co. 

Laboratory Equip. Corp. 
Lee orthru 


Pp 
Mine Safety. Appliances 
National Tech. Labs. 
Podbielniak, Inc. 
Precision Scientific 
Frocess & Instruments 
Sargent & ‘ 
Scientific Glass App. 
Superior Meter Co. 
Tagliabue Div. 
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Analyze for CO.Co,, O. 
with one instrument 


HAYS ORSAT GAS ANALYZER 


Complete —3 ab- 
sorption units provide 
complete gas analysis 
for all the operating 
engineer's needs. 


Rugged — built for 
continuous field use... 
strong, pressed steel 
construction. 

‘ Portable—contains 
everything you need to 
make a complete anal- 
ysis... in one easy-to- 
carry case. Compact, 


yet all parts are easily 
accessible. 


























send for bulletin 49-668 
for complete description of all styles. 
The Hays Orsat Type Gas Analyzer is simple, fast, 
and employs the most reliable method known for obtain- 
ing accurate measurement. Available in one, two or 
three-unit styles (illustrated). 


THE HAYS CORPORATION 


MICHIGAN CITY 8A, INDIANA 
combustion and industrial instruments and control 











DESIGNS ; 
W PERFORMANCE 
APPLICATIONS 


In 


GAS INSTRUMENTATION 


GOW - MAC 


EVER.TITE 


THERMAL 
CONDUCTIVITY 
UNITS 


RY ged . 
Rend bu, <—=for accuracy, simplicity, 


speed of response and economy 


The practical answer to problems of continuous gas observa- 
tion involving purity, quantitative change, absorption and other 
laboratory and process applications. Gow-Mac Sensing Elements 
are standard equipment in government bureaus, armed service 
Projects, industrial and university research laboratories. In- 
quiries on specific gas analysis problems will receive prompt 
attention; no obligation. 


WRITE, today, for new illustrated Gow-Mac 1951 Catalog 


GOW HAC INSTRUMENT 


COMPANY 


22 LAWRENCE STREET, NEWARK 5, NEW JERSEY 





| volts 50/60 cycle. 





n umportant advancement in 


chemical analysis instrumentation 






sed on the unique > 
paramagnetic property 
“of Oxygen 









High accuracy and sensitivity 

Simple to operate 

A physical measurement, not a chemical analysis 
Rapid response 

Small sample rate (50 to 250cc per minute) 
Flow rate independent 

Rugged construction 

Many ranges available 


Model E-2 Beckman Oxygen Analyzers 
Accuracies of 0.005% 02 attainable 
with these multi-range instruments. Samples 
as small as 10 cc readily analyzed. High- 
est precision portable laboratory oxygen 
analyzer. Operates on II5 volts, 50/60 
cycle. 





Model G-2 Beckman Oxygen Analyzers 


Full scale ranges from 200 ppm to 100% 
O2 available in this self-balancing, re- 
corder-controller an- 
alyzer. Accuracies up 
to +0.001% 02 (de- 
pending upon range). 
Self-stanardizing 
available for auto- 
matic compensation 
of electrical, thermal, 
background gas, and 
barometric pressure 
variations. Ideal for 
precise process con- 
trol. 


Model C Beckman Oxygen Analyzers 

Direct reading, single range, general 
purpose, portable oxygen analyzer. Fac- 
tory calibration and electrical thermostat- 
ing provide high accuracy— +1% of full 
scale. Minimum range 0-40 mm oxygen 
partial pressure (0-5% 02). Widely used 
for medical studies, scientific research, 
and industrial analyses. Operates on 115 








ee 


ect 





“| 
i f ae 
» Other models also available. Send for complete descriptive 4 
jy /iterature. Our engineering department will gladly make recom- 4 
P mendations concerning special applications of our instruments. 1 
5 1 
is 


BECKMAN 


INC 


OXYGEN ANALYZER 








1020 MISSION STREET + SOUTH PASADENA, CALIFORNIA 
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GAS ANALYZERS to GAUSSMETERS 


DETECT 


combustible 


GAS 


INDICATE * RECORD « CONTROL 


J-W Model F 
Indicator. 
checks the 
presence of 
combustible 
gas at inacces- 
sible locations. 
Aspirator bulb 
draws air mix- 





MODEL F 


ture through 
sampling hose 
and probe. Meter registers combustibility 


instantly. Fully portable, dry-cell operated. 


J-W Models E and 
EE Alarms monitor 
fixed installations 
where explosive haz- 
ards may exist. For 
continuous 






opera- 
«tion from standard 
115-v a-c line. Actu- 
ate audible or vis- 


“valves or motors. 
~ Model EE is explo- 
sion proof. Model E 
is for installation 
"© remote from sensing 
MODEL EE 


J-W Sentinel Alarm 
serves as a fire- 


danger watch-dog 
under conditions of 
special localized 


combustible-gas 
hazard—such as: 
welding, electrical 





SENTINEL 


work, tank cleaning, 
etc. Storage-battery operated, inbuilt charg- 
er, penetrating audible alarm. 





Other models available for labo- 
ratory, oil-well logging, and 
other specialized uses. Your in- 
quiry is invited on designs to 
meet particular requirements. 











Standard for over 25 years 


\EXITTe 
PALO ALTO: CALIFORNIA 


2671-A THIRD STREET 
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GAS ANALYZERS, Oxygen 
& Nitrogen Apparatus 

Bailey Meter Co. 

Boekel & Co. 

Burrell Technical Supply 

Cambridge Inst. Co. 

Central Scientific Co. 

Davis Emergency Equip. 

Hays Corp. Scientific 


Podbielniak, 
Precision Scientific 
Process & a 
Sargent 

Scientific Glass App. 
Tagliabue Div. 


GAS ANALYZERS, 
Sulphur Dioxide 
Bacharach Industrial Inst. 
Baird Associates 
Burrell Tech. Sup. 
Cambridge Inst. Co. 
Davis Emergency Equip. 
Engelhard, Chas. 
Fish-Sehurman Co. 


Laboratory Equip. Co. 
Leeds & Northrup Co. 
Perkin-Elmer Corp. 
Precision a 
Sargent 

Scientific Glass App. 
Skaneateles Mfg. Co. 
Uehling Instrument Co. 


GAS APPARATUS, 
Orifice Well Tester 
Refinery Supply Co. 


GAS DENSITY METERS 
American Meter Co. 
Central — Co. 


Precision Therm. 
Refinery Supply Co. 
Thomas Co., Arthur H. 


GAS FLOW INDICATORS 
Airflow Instrument 
American Meter Co. 
Askania Regulator Co. 
Bacharach Industrial 
Bailey Meter Co. 
Bristol Co. 

Brooks Rotameter 
Builders- Providence 
Commercial Research 
Fisher & Porter 
Fish-Schurman Co. 
Foxboro Co. 

Hagan Corp. 

Hays Corp. 
Mason-Neilan Regulator 
Meriam Co. 

National Inst. Labs. 
Phoenix Prec. Inst. 
Precision Scientific Co. 
Republic Flow Meters 
Schutte & ~~ aan 
Selas Compa 

Simplex Valve. & Meter 
Statham_ Labs. 

Taylor Inst. Cos. 
Victory Engr. Co. 


GAS nel oer POSITION 
INDICA 

Bailey Motor 4 

Bristel Co. 

Electric Indicator Corp. 

Elec, Tachometer Corp 

Foxboro Co. 

Hagan Corp. 

Republic Flow Meters 

Zubr, Inc., Henry 

GAS LEAK INDICATORS 

Electronics 

Associates 


Inst. 





i fF 
Davis + > by “Equip. 
Detectron 
Distillation 
Fischer & 
Fisher Res. 
foxboro Co, 
General Elec. 
Gilmore, R. 
Globe Phone Mfg. Co. 
Goldak Co. 
H iland Research Corp. 
Johnson-Williams, Ltd. 
Kahl Scientific Inst. 
Mine Safety a 
Moore Product 
Municipal i 
National Research 
Skaneateles Mfg. Co. 
Taylor Inst. Cos. 
Vacuum ogame 
Victory Eng 
Water Leak ‘Detecter Co. 


GAS METERS, INFER 
ENTIAL—Area (See 
Flowmeters, Area) 


GAS METERS, INFER- 
ENTIAL—Flow Nozzle 


Products 
Porter 
Lab. 


Co. 


(See Flowmeters, Orifice 
and Nozzle) 
GAS METERS, INFER- 


ENTIAL—Orifice (See 
Flowmeters, Orifice and 
Nozzle) 


GAS METERS, INFER- 
ENTIAL—Pitot-tube 
(See Flowmeters, 
Pitot-tube) 

-—- DETERS. INFER- 

TIAL—Venturi (See 
Piessttore, Venturi) 


GAS METERS, POSITIVE, 
Bellows, Slide-valve 


American Meter Co. 
Bristol Co. 
Littelfuse Inc. 
Sprague Meter Co. 
Superior Meter Co. 


GAS METERS, POSITIVE, 
Rotary 


Revere Co. 

Superior Meter Co. 

GAS METERS, POSITIVE, 
Special for extremely 
small flows 

American Meter Co. 

Brooks Rotameter 

Detroit Air Meter Co. 

Superior Meter Co. 


GAS pecaes. POSITIVE, 
Wet-dru 

American iti Co. 

Precision Scientific Co. 

Superior Meter Co, 


GAS & VAPOR DIS- 
CHARGE TUBES, 
Argon 

Ameglo Corp. 

Continental Electric 

DuMont Labs., Inc., A. B. 

Eclipse- Pioneer 

General Electric 

General Physical 

Jarrell-Ash Co. 

Morgan Instrument 

Raytheoi 

Pm Mfg. 

Sylvania Elec. Prod. 


GAS & VAPOR DIS- 
CHARGE TUBES, 
Carbon Dioxide 
Fredericks. George 
Friez Instruments 
General Electric 
General Physical Lab. 
Hanovia Chem. & Mfg 
Jarrell-Ash Co. 
Skaneateles Mfg. Co. 


GAS & VAPOR DIS- 
CHARGE TUBES, 
Hydrogen 

Baird Associates 

General Physical Lab. 

Hanovia Chem. & Mfg. 

Jarrell-Ash Co. 

Skaneateles Mfg. Co. 

Sylvania Elec. Prod. 


GAS & VAPOR DIiS- 
CHARGE TUBES, 
Mercury 

Pence ee a Co, 

Amglo 

Bausch Lomb 

Central Scientific Co. 

Continental Electric Co. 

Electronic Products 

Fish-Schurman Co. 

Fredericks, George 

Gaertner Scientific 

Gen. Lamp Dept. 

General Physical Lab. 

Hanevi: . & Mf 


a 
Jarrell-Ash Co. 
Leitz, Inc. 
Machlett & Son 
Menlo Research 
Mico Instrument 
Pfaltz & Bauer 
Precise Measurements 


aytheon £. 
Skaneateles Mfg. Co. 
Universal X-Ray Prods 


GAS & VAPOR DIS- 
CHARGE TUBES, 
Neon 


Lab. 





Lab 


Amglo Corp. 

Central Scientific Co. 
Continental Electric 
Eclipse-Pioneer 
Electronic Products 
Fredericks, _ 
Gen. Elec. 

General Physical Lab 
Jarrell-Ash Co. 
Machlett & Son 
Morgan Instrument 
Skaneateles Mfg. Co. 
Universal X-Ray Prods. 


GAS & VAPOR DIS- 
CHARGE TUBES, 
Nitrogen 
Central Scientific Co. 
Electronic Products 
Fredericks, George 
General Physical Lab. 
Skaneateles Products 


GAS & VAPOR DiI- 
CHARGE TUBES, 
Sodium 

Central Scientific Co. 

Fredericks, George 

Gaertner ae 

Gen. Elec. 

General Physical Lab. 

— Ash Co, 


Inc. 
Prats & Bauer, Inc. 
Skaneateles Mfg. Co. 
Zeiss, Inc., Carl 
GASOLINE MILEAGE 
TESTER (For auto- 
le and trucks) 
(See Meters, Mileage) 


GAUGES see Gages 
GAUSSMETERS 
Electro-Tech Equipment 
Laboratory for Electronics 
Sensitive Research 


Corp. 





Measurements Corporation 
MODEL 80 


STANDARD SIGNAL 
GENERATOR 


2 Mc. to 400 Mc. 
individually Calibrated Direct-Reading Dial 


FREQUENCY ACCURACY: 0.5% 


OUTPUT VOLTAGE: 0.1 to 100,000 
microvolts. 

OUTPUT IMPEDANCE: 50 ohms. 

MODULATION: Amplitude modulation 
0 to 30%. Internal modulation 400 


and 1000 cycles. Provision for exter. 
nal pulse and amplitude modulation, 


POWER SUPPLY: 117 volts, 50/60 
cycles. 70 watts. 


MEASUREMENTS 
ele] ace) 7 Ware), | 


i: Tekel, Baek, | NEW JERSE 
















Ultrasonic 
Generator 





> 


For industrial and laboratory appli- 
cations, this new and improved Model 
800. has a wide frequency range (450- 
2000 ke.) and an adjustable power 
output up to 500 watts. The versatile 
crystal transducer is mounted in @ 
sealed aluminum vessel, with vertical 
neck serving as a treatment chamber 
and permitting the continuous-flow 
method. For repetitive uniform-du- 
ration dosages, an automatic timer 
is also provided. 


SEND FOR BULLETINS 
on this and other instruments. 


Ultrasonic Engineering 
(Co. 


P. O. Box 46 Maywood, Illinois 
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DIVISION 





Specialists in instrumentation 
utilizing three basic principles: 


for 


ae 


3. GAS PROPORTIONING AND CONTROL 


> 


Catalytic Combustion 
Electro-Conductivity 
Thermal Conductivity 


INSTRUMENT 






A Division of 


GAS ANALYZERS AND 
GAS ALARM SYSTEMS 


COMBUSTIBLE GASES AND VAPORS 


. TOXIC GASES IN LOW CONCENTRATIONS 


- OXYGEN ANALYSIS 


A Typical Recording Catalytic Combustion Gas Analyzer 


DAVIS 


Davis 


80 Halleck Street 


INSTRUMENTS 


Emergency 


GEAR MEASUREMENT to GEOPHYSICAL INSTRUMENTS 














Equipment: Co.,..lme, 









Newark 4, N. J. 





GEAR MEASUREMENT 4 


Brush Development 
Encineering Res. & Dev. 
Ferner Co. 

Fellows Gear Shaper 
Martin-Hubbard Corp. 
gg — 


0., Ine 
Size "Control Co. 
Vineo Corp. 
ouipen- MULLER COUN- 
TERS, (See Counter, 


Geiger- Muller) 

GEIGER-MULLER TUBES 
(See Counter, Geiger- 
Mueller) 


GENERATORS, A-c. 
Columbia Elec. Mfs. 
Eclipse Pioneer 
Eicor, Inc. 

Electric Indicator 
Electronic Instrument 


Holtzer-Cabot 
Servo Corp. 


GENERATORS, Com plex 
Wave 


Berkshire Waboratories 
Marconi Insts., Ltd. 


GENERATORS, D-c. 
Columbia Elec. Mfg. 


Electric Indicator 
Electronic Instrument 
Georator Corp. 
Globe Industries 

ard 
Holtzer-Cabot 
Servo Tek Products 


GENERATORS, Pulse 
Berkeley Scientitic 
Berkshire Laboratories 
Cole Instrument 
Electronic Instrument 
Empire Devices, Inc. 
Feiler Engineering 
General Radio 
Hewlett-Packard 

ay Electric Co. 

vole Labs. 
Marconi Insts., Ltd 
Measurements ‘Cory. 
otter Instrument Co 
Rutherford Electronics 
GENERATORS, SIGNAL 
Aircraft Radio Corp. 
American Time Prods, 
Automatic Elec, Chicago 

(Continued) 











Radio Corp. 
Engineering 
bs. 


Boonton 
Borden 
Browning 
Burke Electric Co. 
Clarke Inst. Corp. 
Cardwell Mfg. Co, 
Clough-Brengle Co. 
Collins Radio Co 
Control Corp 

Crystal Research Labs. 
Communication Meas. Lab. 
Electric Indicator Co. 
Electro Engrg. Products 
Electronic Instruments 
Espey Mfg. 

Federal Telephone 
Ferris Inst. Corp. 
General Elec. Co. 
Jeneral Radio Co. 
General Test Equip. 
Harvey Radio Labs. 
Hewlett-Packard 

Hickok Elect. Inst. 
Jackson Electrical Inst 
Kay Electric 

Kellogg Switchboard 

M. BK. Mfg. Co. 
Measurements Cor) 
Millen Mfg. Co. 
National Co. 

Phillips Petroleum 
Precision Apparatus Co. 
Premier Crystal Lab. 
Radio City Products Co. 
RCA Div. 

Rollin Co, 

Sherron Metallic 
Simpson Electric 

Sperry Gyroscope Co. 
Sylvania Elec. Prod. 
Televiso Co, 

Triplett Electrical Inst. 
United Electronics 
Walkirt Co. 


GENERATORS, Square 
Wave 





Berkshire Laboratories 
Borden Engineering 
Browning Laboratories 
Electro-Mechanical Res 
Electronic Instrument 
Empire Devices, Inc 
Feiler Engineering 
Hewlett-Packard 

Kay Electric Co. 
Marconi Insts. Ltd. 
Measurements Corp 
Potter Instrument 
Servo Corp. 
Tektronix, Inc. 
Triumph Mfg. 
Walkirt Co. 


GENERATORS, Sweep Fre- 
queney Signal 

Browning Laboratories 

Clarkstan Corp. 

Electronic Instrument 

Feiler Engineering 

Kay Electric Co, 

for Electronics 


Ad. 
Polytechnic Res. & Dev. 
Precision Apparatus Co. 
Radioactive Products 


GENERATORS, Sweep Fre- 
quency Audio 

Audio Tone Oscillator 
Clough-Brengle 

ees Electric 

Marconi Insts., Ltd. 

Panaramic Radio Products 

Radioactive Products 


GENERATORS, Syachro 
Doelcam Corp 

Ford Instrument 

Sperry Gyroscope 
GENERATORS, Ultrasonic 
Engineering Res. & Dev. 
General Electric 

Gen. Precision Lab. 
General Radio 

Gulton Mfg. Co. 
Hewlett-Packard 

Kay Electric Co. 

Scott Ine., H. H. 
Ultrasonic Engr. Co. 


GEOPHONES 

Brown Geophysical 
Century Geophysical 
Geophysical Instrument Co. 
Geotechnical Cor 


Varo Mfg. Co. 

GEOPHYSICAL 
MENTS 

Aero Electronics 

American Inst. Co. 


Associated Research 
Instruments 


INSTRU- 


Brush Development Co. 
Cambridge Inst. Co. 
Century Geophysical 
Consolidated Engg 

Electro- ny oa ‘Research 
Engineering Labs., Inc. 
Ferner Co. 

Geophysical _ Co. 

be a a Corp. 

Goldak Co. 


(Continued) 








OXYGEN 
ANALYZER 


HAYS Magno Theun 


property of oxygen, the Hays Onygen Analyzer has proved that it 
measures oxygen with sustained accuracy and dependability. 














It has been tested under diti of ext: severity—in oil 

refining, on — 
catalyst regener- 

ators; in the aes PRESSURE COVER FOR INSULATION 


COMPENSATOR ELECTRICAL 
CONN! 


chemical field for ECTIONS 
measuring O2 and 
CO:;; for soaking 
pits, annealing and 
heat treating 


STORAGE TANK 
furnaces; wherever novano for 
BRIDGE CIRCUIT -; 


dangerous ex- 
plosive gases are 
present; and for 
determining 
combustion effi- 
ciency in boiler 
rooms. 


For the complete 
story, send for 
Bulletin 48-829. 


HANDLE FOR CASE 
MOVING MAGNET HEATING ELEMENT 
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GEOPHYSICAL INSTRUMENTS to HYDROGEN ION 





> 


GLASS 


> CYLINDERS 


> RODS 
P CIRCLES & 
SPECIAL SHAPES 


TUBES 








FABRICATED 
and CUT fo Your 
SPECIFICATIONS 








ee 





Your Inquiries Invited 


CRYSTAL GLASS 
TUBE & CYLINDER CO. 


436 E. Tist Street 
GLASS TUBES AND RODS FOR SCIENTIFIC 


TU 
—CONTRACT CUTTERS OF TUBE AND 


LIGHTING & 
PLAY 
ROD. 








Hastings Inst. Co. 
Hathaway Inst. Co. 
Heiland Research Corp. 
Hewlett-Packard 
Houston Technical 
Inst. Development Labs. 
Kay Electric 
Martin-Hubbard Corp. 
Massa Laboratories 
etron Instrument 
Mico Instrument Co. 
Potter Instrument 
Radiation Counter Labs. 
Ruska Inst. Corp 
Research Inst. 
ec, 


Stratex Instrument Co. 

Televiso Co. 

Trimount Inst. Co. 

GEOPHYSICAL INSTRU- 
MENTS, Gravity 


eters 
Atlas Exploration Co. 
Brown Geophysical 
Century Geophysical 
Heiland Research Corp. 
Hickok Electrical Inst. 
Houston Technical Lab. 
National Co. 
Potter Instrument 


Ruska & Co. 
GEOPHYSICAL INSTRU- 
MENTS, Radieactivity 

Detectron 


Co. 
Douglas "Radio Labs. 
Georator Corp. 
Gulton Mfg. Co. 
Midwestern Geophysical 
Nuclear Development Lab. 
Nuclear Research & Dev. 
Nucleonic Corp. 
Radiation Counter Labs. 
R-C Scientific Inst. 
Special Instruments Lab. 
Stratex Instrument Co. 
Western Radiation Lab. 
GILLMORE NEEDLES 
(See Needles, Gillmore) 
GLARE METERS (See 
Gloss Meters) 
GLASS, Low Reflecting 
Surfaces 
Bausch & Lomb 
Boehmke Optical Co. 
Crystal Research Labs. 
Dearborn Scientific 
Distillation Products 
E & 8S Optical 
Fish-Schurman Corp. 
Gaertner Scientific 
National Research Corp. 
Palos Optical Co. 
Plummer & 
Simpson Optical 
Unertl Optical Co. 
Univis Lens Co. 
GLASS STRAIN TEST- 
ERS (See Testers, 
Glass Strain) 
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GLASS TUBING, Heat 
Resistin 


Corning Glass Works 
Crystal Glass Tube 
Electronic Products 
Fish-Schurman Co. 
Jerguson Gage & 
Kimble Glass Co. 
Phoenix Precision Inst. 
Porter, George K. 
Uhrig Co., Joseph F. 
GLASS TUBING, Preci- 
sion Bore (see Preci- 
sion—bore Glass Tubing) 
GLASS TUBING, Ultra- 
Violet Transmitting 
Continental Electric 
Corning Glass Works 
Fish-Sechurman Co. 
General Elee. Co. 
Phoenix Precision Inst. 
Sampson Chem. & Pigment 
Ultra-Violet Products 
GLASS TUBING, Ultra- 
Violet Transmitting 
Opaque to Visinle 
Lighting 
Corning Glass Works 
Fish-Schurman Co. 
General Elec. Co. 
Phoenix Precision Inst. 
Sampson Chem. & Pigment 
oe Ase. LABORA- 
To (See Apparatus, 
ag Glass) 
GLOSS METERS 
American Inst. Co. 
Bausch & Lomb Opt. 
Central Scientific Co. 
Dearborn Scientific 
Gardner Laboratory 
Instrument Dev. Labs. 
Pfaltz & Bauer, Inc. 
Photovolt Corp. 
Sensitive Research Inst. 
Zeiss, Inc., Carl 
GONIOMETERS 
American Inst. a 
American Optica 
Automatic Temp, ‘Contro 
Dearborn Scienti 
Dusenbery Co. 


Gaertner Scientific 
jardner Laboratory 
General Elec. X- hey _— 

Hayes — App. 

Jarrell-Ash 

iv. 

Stocker 
Stratex Instrument Co. 

Zeiss, Inc., rl 

GOVERNORS (See also 
object of measurement 
and control) 

GOVERNORS, Alr (See 
= Automatic, 

r 


GOVERNORS, District 
American Meter Co. 
Fisher Governor 
Foster Engineering 
General Controls 
Hammel-Dahl Co. 
GOVERNORS, Engine 
Cash Co. 
Fisher Governor 
General Controls 
General Elec, Co. 
Hagan ‘Or 
Mason-Neilan Regulator 
Pickering Governor 
Robinette Co., 
Synchro-Start Products 
GOVERNORS, Gas (See 
— Automatic, 
r) 


GOVERNORS, Hydraulic 
Allis-Chalmers 

Cash Co. 

Foster Engineering 
General Controls 


p. 
Hammel-Dahl Co. 
Mason Neilan Regulator 
Milwaukee Prec. Instr. 
McAlear Mfg. Co. 
Schade Valve Mfg. 
Tagliabue Div. 
GOVERNORS, Liquid 
Level (See Controllers, 
Level) 
(See Regulators, Auto- 
matic, Air) 
GOVERNORS, Pump (See 


A. 
GOVERNORS, Station 
American Meter Co. 
Fisher Governor 
GOVERNORS, Steam (See 

— Automatic, 

r) 





GOVERNORS, Turbine 

Allis-Chalmers 

Askania Regulator Co. 
Yash Co. 

Foster Engineering 

General Elec. 

Hagan Corp. 

Kieley & Mueller 

Mason-Neilan Regulator 

Robinnette Co., Cc. 

Shallcross Controls 

GRADUATING 
MACHINES (See 

Tg 
TEST 


S (See 
Testers, grain) 
GRANULAR MATERIALS 
MEASUREMENTS, Level 
Indicator & Control 
Askania Regulator Co. 
Bin-Dicator 


ape edey MATERIALS 
MEASUREMEN 
Particle Size Separator 
American Inst. 
Fed. Fasmaie Systems 
Gump Co., 
Precision ‘Scientific 
erp aes 
MEASUR 
tn Indicators 
Builders-Providence 
Dietert Co. 

Richardson Scale Co. 
comes MATERIALS 
MEASUREMENTS, 
Volume Integrating 

Meters 
Bailey Meter Co. 
Richardson Scale Co. 
eaAnel An MATERIALS 
MEASUREMENTS, 
Weight-Flow Indicators 
& Recorders 
Bailey Meter Co. 
Builders-Providence 
Merrick Scale Co. 
Omega Machine 
Richardson Scale Co. 
GRANULAR MATERIALS 
MEASUREMENTS, 
Weight- iiaalins 
eters 
Bailey Meter Co. 
Builders-Providence 
Merrick Scale Co. 
Omega Machine 
Provortioneers, 
Richardson Scale Ce. 
Toledo Scale Co. 
GRAPHIC (See object of 
measurement and con- 
trol) 
GRATING, Diffraction 
Applied Research Labs. 
Baird Associates 
Central Scientific Co. 
Coleman Instruments 
Dearborn_ Scientific 
Dietert Co. 
Fish-Schurman Co. 
Gaertner Scientific Corp. 
G. M. Mfg. Cv. 
Jarrell-Ash 
Laboratory Specialties 
Perkin-Elmer Corp. 
Welch Scientific 
RAT 


Gaertner- Scientific Corp. 
Jarrell-A Co. 
Palos Optical Co. 


GRAVIMETERS 
Atlas Exploration Co, 
Brown Geophysical 
Century Geophysical 
yeophysical Inst. Co. 
Heiland Research 
Mott-Smith Corp. 
Western Geophysical 


GRAVITOMETERS 
American Meter Co, 
Fisher Scientific 


Poole Instruments 
Refinery Supply Co. 


GRAVITY, Indicators & 
Recorders 
American Meter Co. 
Bailey Meter Co. 
Baird Associates 
Bristol Co. 
Builders- Providence 
Century Geophysical 
Fielden Instrument 
Fischer & Porter 
Foxboro Co. 


rp. 
Leeds & Northrup 
Moeller Inst. Co. 
Moore Products 
Permutit Co. 
Poole Insts. 
Precision Scientific 
Precision Thermometer 
Refinery Supply 
Republic Flow Meters 
Ruehfel Co. 
Specialty Glass Co, 


Schultheis Corp. 
Schutte & Koerting 
Scientific Instrument 


Tagliabue Div. 
Taylor Inst. Cos, 
Trerice Co. 
Wallace & Tiernan 


GREASE TESTING AP- 
PARATUS 
American Inst. 


Co. 
Brabender Corp. 
Central Scientific Co, 
Fish-Schurman Co. 
Fisher Scientific Co. 
General Electric Co, 
Humboldt Mfg. Co, 
Koehler Instrument 
Precision Scientific Co. 
Tagliabue_ Div. 
Televiso Co. 
GROUND DETECTORS 
Automatie Elec. Chicago 
General Elec, Co. 
Heiland Research 
Roller-Smith Co. 
Westinghouse Elec. 


GROUND RESISTANCE 
METERS 


Automatic Elec. Chicago 
Associated Research 
Biddle Co., Jas. 
Borden Engineering 
General Elec. Co. 
Geophysical Inst. Co. 
Gray Instrument 
Heiland Research Corp. 
Industrial Inst. Inc. 
Roller-Smith Co, 
Shallcross Mfg. 

Sticht Co. 

GYRO STABILIZERS 
Arma Corp. 

Doelcam Corp. 

General Electric Co. 
Summers Gyroscope 
Vectron, Inc, 


GYROS, Verticle and di- 
rectional 
ay Corp. 
Eclipse- Pioneer 
Federal Products 
Ford Instrument 
Giannini & Co. 
Schwien Engr. 
Sperry Gyroscope 
Vectron, Inc. 
HARDNESS METER, 
Plastic Films (See 
esters. Hardness of 
Plastic Films) 


HARDNESS TESTE 
(See Testers & 
Machines, Hardn 


HARMONIC ANALYZERS 
Electronic Associates 
Freed ‘Transformer 
Gaertner Scientific Corp. 
General Electric Co, 
General Radio Co. 
Hewlett-Packard 

Kay Electrie Co. 

Keuffel & Esser Co. 

Mico Instrument Co. 
Scientific Apparatus Co. 
United Transformer Corp. 


HELIOSTATS 

Eastern Science Co. 
Fecker. Inc. 

Gaertner Scientific Corp. 


— At rerees TEST 
A T 


for 


‘Testing 


bers, Test & Calibration 
HIGH-FREQUENCY AP- 
PARATUS 
Allis-Chalmers 
Boonton Radio Corp. 


Clough-Brengle Co. 
Collins 


Electro-Mechanical Research 
Electronic Dev. Lab. 
Empire Devices, Inc. 
Federal Telephone Co. 
Ferris Inst. Corp. 
Generat Elec. Co, 

General Sol 

Harvey Radio 

International , + 


(Continued) 








MICRO CIRCLE 
CUTTER 


FOR METAL 
WOOD e PLASTICS 
@ Micrometer type 

size control 
& peor heavy duty/ 








tM) | 


Ris I 


@ Special beam lock- * 





ing mechanism q wb 

At all dealers 

Model Type Size Price 

! Round shank 4 inch $5.00 

1-A Square shank 4 inch 5.00 

By Round shank 6 inch 7.50 

Round shank 14 inch 15.00 

Actual Size 


1-A Stamp 


Ss: ZA 
nN 
7 8 9 10 On? 


These handy rubber stamps provide clear sharp im- 
pressions of all the most widely used radio and 
electrical circuit symbols. Not only saves consider- 
able drawing and drafting time but provides a 
neater-looking appearance as well. Available in two 
popular sizes, Stamps may he purchased serarately 
or in complete sets. When ordcering, specify stamp 
number and size. 
SIZE A CIRCUIT STAMP SET (12 stamps) $8.50 
SIZE A_ Individual Circuit Stamps each 
SIZE B* CIRCUIT STAMP SET (12 stamps) 10.00 
SIZE B* Individual Circuit Stamps each 9% 
*Lerger size. 


PRECISE COMPANY 


942 Kings Highway, Brooklyn 23, New York 








Kay Electric Co. 


Powers Regulator 
Inc. 


Lear, Ine. Serdex, 

M. B. Mfg. Co. Taylor Inst. Cos, 
EE Co. a 

Measurements ‘orp. 

Minnesota Electronics HUMIDITY INSTRU- 
National Co. MENTS, para. he se 
Radio Receptor Co. metric (See Psychrom 
Raytheon Mfg. Co. eters, Sling) 

RCA Div. 

Servo Corp. of America HUMIDITY, Relative, In- 


Sheffield Corp. 
Sherron Metallic 
Sperry Gyroscope Co. 
Sylvan Electronics Labs. 
Thordarson Elec. 
Walkirt Co. 

West Coast Electronics 


HOOK GAGES (See Gages, 
Hook) 


HORIZONS, ARTIFICIAL 
(See Artificial Horizons) 


dicating Recorders 
Alden Products 
American Inst. Co. 
Automatic Tea Control 
Bristol Co. 
Food Technology, 
Friez Instrument 
Gotham Instrument 
Green, Henry J. 
Leeds & Northrup 
Kahl Scientific Inst. 
Manning, Maxwell, Muore 
Minneapolis-Honeyweli 


Mfg. 
Inc. 


HOUR COUNTERS (See Powers Regulator 
Meters, Time) 2 dex, Inc. 
agliabue Div. 
neues. Weatherproof, Taylor Inst. Cos. 


Falstrom Co. 
Gilbert & Barker 
Lewyt Metal Prods. 
Moran Furnace 


HUMIDISTATS 
Automatic Products Co. 
Barber-Colman 
Friez Instruments 
Johnson Service 
Minneapolis-Honeywell 
Powers Regulator Co. 
Sampsel Time Control 
Taylor Instrument Cos. 


(See Hydrometers) 
ne ae INSTRU- 


snus Inst. Co. 
Barber Colman 


Weston Elec. Inst. 


HYDROGEN-ION DETER: 
MINATION INSTRU- 
MENTS 


Aloe Co., A. 

Bailey Meter Co. 
Beckman Instruments 
Bristol 

Cambridge “Inst. Co. 
Central Scientific Co. 
Coleman ; nema 
Connelly, 

Fisher Scientific Co, 
Foxboro Co. 


Co. 


HUMIDITY INSTRU- Gamma Inst. Co. 
MENTS, Aspiration (See General Elec. Co, 
Psychrometers, Aspira- Gray Instrument 
vo ian i 

Zlec. 

numoiry INSTRU LaMotte Chemie: ‘2 

a al Prod. 
ENTS, Conductivime- Leeds & Northrrp Co. 
ate Leitz, Inc. 

Friez Inst. Div. Macbeth Corp. 

Industrial Insts. Ine. Machlett & Son 

Leeds & Northrup Co. Minneapolis-Honeywell 

Serdex, Inc. Pfaltz & Bauer, Inc. 

Photovolt Corp. 

HUMIDITY INSTRU- Precision Scientific 

MENTS, Hygrometric Rascher & Betzold 


Rawson Elec. Inst, Co. 
Rubicon Co. 

Sargent & Co. 
Tagliabue Div. 

Taylor & Co., W. A. 
Technical Products 


NTS. Hygroscopic 


Thomas Co., Arthur H. 
| dl Thwing-Albert Inst. Co. 
Friez Instrument hn ge a 

s Yelch Scientific 
Tohnson Service Co. WitkenssAuneeem C0. 
(Continued) Wilson Co, 
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HYDROGE 
PARATI 
American 
Central Sc 
Distillation 


Precision 

HYDROM 
ing 

Ace Glass 


Fleischhau 
Vreas Gla 


Hlergesell 


Moeller I1 
Nurnberg 
Phila. Th 
Precision 


Schultheis 
Scientific 
Scientific 
Tagliabue 
Taylor In 
Testrite | 
Trerice ( 
Wagner & 
Weksler 


HYDRON 
Braun Cc 


HYDRON 
ing 

Freas G! 
Hiegersel 
Kessler ( 
Mason-N« 
Norcross 

Precision 
Raseher 
Ruehfel 


( 





HYDROGENATION APPARATUS to INSPECTION DEVICES 


CENCO 
TITRATION-ph 
TEST UNIT 











RySRe TE Record- 
n 

American Inst. Co. 
Bristol Co. 
Cambridge Inst, Co. 
Foxboro Co. 
Friez Instrument Div. 
General Elec, Co. 
Gotham _Instrument 
Green, Henry J. 
Instruments Corp. 

Leeds & Northrup Co. 
Manning, Maxwell & Moore 




















1 
H BRISTOL ra, Be is suitable for precise con- 
H Moeller Instrument Co. trol of neutralizations, oxi- 
' p ecor ers Palmer Thermometer dation-reduction reactions 
Hy Powers Repaitm, and precipitations. May be 
' Scientific eee used for electrometric meas- 
' Seedburo Equip. Co. 
Pri H and Controllers Serdex Inc. urement of pH values of 
rice H Tagliabue Div. aqueous or partly non- 
$5.00 1 Taylor inet. Cos. aqueous solutions; tests for 
: rerice Co., H. 0. neutralization value of 
1500 HYGROSTATS petroleum products (A.S. 
ae American Inst. Co, T.M. Method D664-49); 
aetees teeeee, 6. chemical analysis of inor- 
_ Yentral Scientific Co. * ° : 
: ganic alkaline detergents; 
a Sea tests for industrial wastes; 
- Powers Regulator Co. and determining the sapon- 
Taylor Instrument Cos. | ification number of petro- 
—_ HYGRO- leum products (A.S.T.M. 
THERMOGRAPHS 
ize Bristol Co. Method D939-50) 
Central Scientific Co. The C Ti . a 
mp Foxboro C The Complete Titration Unit— e Cenco Titration Unit is 
Friez Instruments suggested in ferrous analyses 
J Bristol pH Recorders and Controllers are in- Green, Henry J. consists of No. 20945 Titration for arsenic, chromium, cop- 
1 struments of rugged construction and practical ek mage A ae Stand Assembly: No. 20965A Pet: Manganese, nickel, nit- 
design, and have wide use in industrial proc- Séetex. ie. e jane Assembly; No. rogen, phosphorous, selenium, 
sulfur, tin and vanadium. 


Titration-pH Meter; No. 21106 
Glass and 21144 Calomel Elec- 
trodes with 30-inch leads; and a 


Taylor Inst. Cos. 


HYPSOMETERS 
Central Scientific Co. 
General Elec. Co. 


“G esses and sewage and waterworks utilities. 
? The control of pH minimizes corrosion difficul- 

ties, decreases maintenance costs and elimi- 
nates the possibiilty of contamination of water 


Aluminum may be studied 
for content of calcium, chro- 
mium, copper, iron, mag- 












































44 = supplies from plant waste disposal. G. M. Mfg. Co. nesium, manganese and tin. 
nsider- Bristol pH Equipment consists of the following: ee ge a set of No. 15938 Paired Burettes. Other non-ferrous metals 
ides a 1. pH Recorder or Indicator—either type fur- Lufkin Rule Co. . may also be tested. 
in = nished with a or bee sa Warren-Knight Co. 
arate! t control features—available 
stamp scene chart model, shown above, or {OF WARMING, lndteuters 
sal : the gee ar matinee Manning, Maxwell & Moore 
a) |g Bete oe Arztl satan CENTRAL SCIENTIFIC COMPANY 
. x 10N VELOCITY z can ‘ 
95 Write for Bulletin pH1302. wmerens Scientific Instruments + Laboratory Supplies 
sa bye: 1700 Irving Park R i inoi 
oad «+ Chicago 13, Illinois 
ILLUMINATION CON- ° ° : 
THE BRISTOL COMPANY (immauadG | Retinary Supply Company ICACO-EWANK BOSTON: WANTON 
fork 113 BRISTOL RD., WATERBURY 20, CONN. Betts & Betts | | a LOS ANGELES - TORONTO + MONTREAL 
— Electronic Lab. ; VANCOUVER 
Electronic Prods, Co. — 
yeneral Electric Co. 
General Radio 
G-M_ Labs. 
HYDROGENATION AP- Scientific Inst. (o. a ee. INCLINOMETERS, INDICATORS, Engine INDICATORS, Sight Flow 
PARATUS Testrite Instrument Co. R “An Oi ne. Aeromarine Inst. Co, Aero Electronics Bausch & Lomb 
RU- American Inst. Co. Weksler Thermometer ese Ene Eclipse-Pioneer Div. Aeromarine Inst. Co. King Pngr. Corp. 
: Central Scientific Co. s fr heey Ferner Co. American Inst. Co. Sarco Co. 
syenry- F Products, Inc, HYDROMETERS, Thermo Superior Electric Fischer & Porter Bacharach Industrial Inst. Shand and Jurs 
— —st. ‘~oe Hvdrometers, In- Weston Elec., Inst. Corp. Fish-Schurman Co. Baldwin-Lima-Hamilton Trinity Equipment 
sees Lab dicating) “4 Kolisman Inst. Co. Cambridge Inst. Co. 
National Tech. Labs. ILLUMINATION INDI Machlett & Son Commerical Research INDICATORS, Sound 
, : . So 
ve, In Parr. ‘Instrument, Go HYGROMETERS, Con- ine OE Meriam Instrument Crosby Steam Gage Co, ‘Abvmdt Skatenien 
Precision Scientific American Inet, Co De-Jur-Amsco Corp. Rieker Inst. Co. Eclipse-Pioneer Div. Amperite Corp. 
. . Nes , . Precision Therm, Edison Electrical Controls 4 
HYDROMETERS, Indicat- Bristol Co. General Elec. Co. Ruehfel Co Electric Tachometer ae, reas Sette 
ontrol ing a See Leeds i. teen Co Schwein Engineering Electro Products Labs. ae 
ne. Ace Glass Ine. Gordon Co., Claud 8. M RB. Mfg. Co. . ae Co. Flader Inc., Fredric Feiler Engineering 
Accuracy Scientific Inst. Gabrsts Sane. “Oo. Meters Inc Sees Soeeeniee federal Telegraph General Elec, Co 
Bailey Meter Co. Green, Henry J. Photovolt Corp. Trimount. Inst. "Co jr ag Co. oo 
Fisher Scientific Co. Minneapolis-Honeywell Rockwell Engr. Warren-Knight Co. Hickok Elec, Inst. Co Mavion ‘elect 
Fleischhauer & Son Moeller Inst. Co. Triplett Elec. Inst. . Fabbe cole” . +. Marion Electrical Inst. 
: — ge ged Powers Regulator Weston Elec. Inst. Corp. INCLINOMETERS, Bore Xojismann Inst. Div. mnie soe ry 
_ G. M. Mfg. Co., Inc. Scientific Inst. Co. ILLUMINATION RE- s ne Well Sarvesti Lewis Engineering RCA 
Gotham Inst. Co. Serdex, Inc. CORDERS pecan en Surveying Marsh Corp. Reed Research 
Griebel Co. eoue tua’ co Alden Products INCLINOMETERS, Lateral ae eee 
* nst. t's Trariee Co. i. 0 Alfax Paper & Eng. (Aviation) Skaneateles Mfg. Co. INDICATORS, Time Inter- 
lergesell ons be +» St. U. Brush Development Aeromarine Inst. Co, Tri + Shae. CO val see Timers, Auto- 
a.” HYGROMETERS (Hair,  Electro-Tech Equip. Co. —Eclipse-Pioneer | Div. eee matic, Interval 
Kahl Scientific Inst. te.) Indicatin , Esterline-Angus Co. Machlett & Son ‘ 
ETER- Kessler Co., Walter H. etc.) Indicating Friez Instruments Rieker Instrument INDICATORS, Engine INDUCTANCE METERS 
RU- Kimble Glass American Inst. Co. General Elec, Co. Schwien Engineering Compression ' 
Mason-Neilan Regulator Barber-Colman Rockwell Engr. Aero Electronics Aerovox Corp. 
Moeller Instrument Co. Bristol Co, INCLINOMETERS, Ship Aeromarine Inst. Co. Boonton Radio Corp. 
Nurnberg Therm. Co. Cambridge Inst. Co. ILLUMINOMETERS, Manning, Maxwell & Moore Bacharach Industrial Inst. Electronic Dev. Lab. 
Phila, Thermometer Co. Central Scientific Co. Macheth Moeller Inst. Co. Baldwin-Lima-Hamilton a eee 
a Thermometer Ever Ready Thermometer Leeds & Northrup Negus, T. S. & J. D. Cambridge Inst. Co. Gem 1 oe 
itm soy Foxboro Co. IMMERSION Liquips for P4eker_ Instrument Electro Products Labs General Radio 
a Ruehfel Co. ee _— Inspection of Glass & INDEXES, Base Volume Instrument Lab. Inc. — Industrial Instruments 
Ruttco Mfg. Co. stogau 0. Quartz (Adjusted Indices) Base’ Pressure Marsh Corp. Leeds & Northrup Co. 
Schultheis Corp., E. W. G. M. Mfg. Co., Ine. Cargille, R. P Amert Meter © Photocon Research Premier Crystal Labs. 
Scientific Glass Apparatus Green, Henry J. Instrument Dev. Labs. Baliga oy 0. RCA Rubicon Co, 
Scientific Inst, Co. Griebel Co. Michrochemical Service INDICATORS, (Look under Zfimount Inst. Co. Shallcross Mfg. Co, 
renabue _* Ree = fom Sheffield Corp. the object of measurement Witt Gage Co. ate cagh 
pled le Huddleston, J. 8. F. 
epee I yi HORSES kere too eee 
g Warner & Son, Carl H, _—*mstruments Corp. AEE TAGE whee: INDICATORS, Detonation Liquids) 
. Weksler ‘Thermo: r Johnson Service Co. Anal Bliley Elec. 
momete ke alysis Sales Co. INDICATORS, Multiple 
0. Kahl Scientific Inst. Baldwin Locomotive Century Geophysical Recording INSPECTION DEVICES 
HYDROMETERS, Mud Mason-Neilan Regulator Brush Development Electro Products Labs. ‘Addane Poca Optical Projection . 
aia Goro. Minneapolis-Honeywell Gorrell & Gorrell oe a. Dev. ‘Aitax Paper & Engg American Optical 
1 HB ny Moeller Instrument Co, Hathaway Inst. Co. io ies Commercial Research Bausch & Lomb 
: Hiergesell & Sons ecu <merseate ae be cer Rutishauser Corp. — ao Div. Comper Instrument 
essler nila. ermometer Co, “O- Ss Gyrosco} ays Corp. er Instrument 
Moeller fo. = + Precision Thermometer M. B. Mfg. Co. Trimount inet. P Co. Leeds & Northrup Engis Equipment 
Wagner & Son Riecker inet, Co. Thwing-Albert Inst. Co. Taylor Instrument m. yy, hy 9 in 
. Sargent 0. IMPACT TESTING MA- INDICATORS, DIREC- Thwing-Albert Inst, 0, , 8 
HYDROMETERS, Record- scientific Inst. Co. CHINES (See Testers & TION (Radioactuated) a 
Freas Glass Works Serdex, Inc. Testing Machine, Impact) cote toa Co. teproarens. Rate of Unertl Optical Co. 
Hiegersell & Sons Standard Thermometer Eclipse-Pioneer Div, Climb Wilder Inc. 
Kessler Co., Walter H Tagliabue Div. INCLINOMETER TUBES retro Fe Aeromarine Inst. Co, 
1. Mason-Neilan Regulator Taylor Inst. Cos. Fish-Schurman Corp. Tear Tad nstrument Automatic Temp. Control |NSPECTION DEVICES 
‘0, Noreross Corp. Trerice Co. Moeller Inst. Co. Polarad Electronics Eclipse-Pioneer Div. AUTOMATIC, Color 
Wagner & Son Phoenix Prec. Inst. RCA Div. Kollsman Inst. Div. Electric Eye Equip. 





Precision Thermometer 
Rascher & Betzold 
fel Co. 


(Continued) 
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Wallace & Tiernan 
Weksler Thermometer 
Wilder Sales Co, 


Precision Thermometer 
Ricker Instrument 
Trimount Inst. Co. 


Schwien Engg. Co. 
Servo Corp. of America 
Sperry Gyroscope Co. 


Mason-Neilan Co, 
Rieker Inst. Co. 
Summers Gyroscope 


Gardner Laboratory 
Huggins Labs. 
Instrument Dev. Labs. 
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INSPECTION DEVICES to INSTRUMENT TUBING 








228-230 Aycrigg Ave 


Easy to operate, economical to use, the ENG-SOL 
method of precision parts cleaning may answer 
your problem of costly rejects due to improper | 
cleaning. Write for our illustrated booklet, or con- 


taining to your particular problem. 


Ls 


sult our Research Department for information per- 


Unit with cover removed, 
part being processed. 


PASSAIC ANALYTICAL LABORATORIES, Inc. 


Passaic 2, N. J. 


IS PRECISION CLEANING YOUR PROBLEM? 


Then the ENG-SOL Method is our answer! 


This proven method quickly and effectively cleans electrical contacts, bearings, 
engine precision parts, and voltage regulators—removes all traces of lapping com- 
pounds, oil, fingerprints, lint, or any other surface contamination. Surfaces are made 
chemically clean with a high velocity spray of solvent and air. Compactly built, 
the ENG-SOL unit takes little more space than an office machine. 





showing precision 


| 


4 


jet- 














Instrument fuses de- 
signed for high-speed 
action. For the protection 
of delicate electrial 


equipment. 





LITTELFUSE, 
Incorporated 


4757 Ravenswood Avenue 
Chicago 40, Illinois 











i 


ieee ee rian DEVICES, 

TOMATIC, Concen- 
trielty 

Autotron Co. 

Do-All Co. 

Electric Eye Equip. 

Federal Prod. Corp. 

Martin-Hubbard Corp. 

Moore Products 


Swedish Gage Co. 


INSPECTION DEVICES 
AUTOMATIC, Cylindri- 
eality 

Electric Eye Equip. 

Federal Products Corp. 

Martin-Hubbard Corp. 

Moore Products 

Photoswitch, Inc. 

Pratt & Whitney 

Sheffield Corp. 

Size Control Co. 

Swedish Gage Co. 


INSPECTION DEVICES 
AUTOMATIC, Diameter 


Leroy, Laboratories 
DoAll Co. 


Electric Eye Equip. 
Federal Products Corp. 
Gaertner Scientific Corp. 
Graham-Mintel Inst. 
Martin-Hubbard Corp. 


Pratt & Whitney 
Rowe Engineering 
Sheffield Corp. 
Size Control Co. 
Swedish Gage Co. 


INSPECTION DEVICES, 
AUTOMATIC, Dimensions 


Aero Electronics 
Arma Corp. 

Autotron Co. 
Berkshire Laboratories 
DoAll Co. 

Federal Products Corp. 
Gaertner Scientific Corp. 
Graham-Mintel Inst. 
Hillyer Inst. 
Martin-Hubbard Corp. 
Metron Instrument 
Moore Products 
Photoswitch, Inc. 
Pratt & Whitney 
Sheffield Corp. 

Size Control Co. 
Swedish Gage Co. 


INSPECTION DEVICES, 
AUTOMATIC, Electrical 
Aero Electronics 
Associated Research, Inc. 
Berkshire Laboratories 
Clarke Inst. Corp. 
Clippard Inst. Lab. 
vane ga a Meas. Lab. 


Dice 
Do-Al 
Electric Eye Equip. 
El pomeege Dev. Lab. 
Products Lab. 
Feiler Engineering 
General Electric 
Hillyer Instrument 
Industrial Inst. Inc. 
Industrial Timer Corp. 
eeme-memners Seep. 





Size Control Co. 


INSPECTION DEVICES, 
AUTOMATIC, Hardness 
Barber-Colman 

Brabender Corp. 

Detroit Testing” Mach. 
General Electric 

DoAll Co, 

Gogan Machine 

Olsen aw —_— 
Rowe Enginee! 

Swedish Gage Coe 


INSPECTION DEVICES, 
ore OMATIC, Insulated 


Berkshire Laboratories 
itor Co, 
Federal Products Corp. 


INSPECTION DEVICES, 
OMATIC, Smooth- 


— Development 
Compar Inst. Co. 
omtor Co. 


DoAll Co. 
Electric Eye Equip. 
lectronic Prod. Co. 
Federal Products Corp. 
General Electric 
Photoswitch, Inc. 
Physicists Research Co, 
Sheffield — 
Swedish G e CO. 
Thwing-Albert Inst. nal 


INSPECTION DEVICE 
AUTOMATIC, Thickness 
Aero Electronics 

Autotron Co. 


(Continued) 


Berkshire Laboratories 
DoAll Co. 


Electric Eye Equip. 
Electronic Pr Co. 
Federal Products Corp. 
Gaertner Scientific Corp. 
General Electric Co. 
Hathaway Instrument 
Industrial Nucleonics 
Instrument Dev. Labs. 
Magnaflux Corp. 
Magnetic Gauge Co. 


Photoswitch, Inc. 

Rowe Engineering 
Sheffield Corp 

Thwing- Albert Inst. Co. 


INSPECTION EQUIP- 
MENT, Are Weldin 
General Elec. 
Magnaflu: 
Rubicon Co. 
Van Wagner Co. 


INSPECTION EQUIP- 
M ore Hole 


(See Gumeonen 
inspection) 
wneeecrion EQuIP.- 
MENT, Non-Destructive 
Bar-Ray Products 
Branson Instruments, Inc. 
Dice Co. 
Engineers’ ‘Bpectalties Div. 
Federal Products 
General Elec. X-Ray Dept. 
Gen. Precision Lab. 
Genisco Ine. 
Industrial Electronics 
Kay Electric Co 
La Pine & Co., A. 8. 
Magnaflux Corp. 
Menlo Research Lab. 
Physicists Research Co. 
Sheffield Corp. 


X-Ray Dept 


Swedish Gage Co. 

Tracerlab ' 

Vacuum Electronic Corp 

Western Radiation Lab. 

INSPECTORS, MAG- 

NETIC 

Aero Electronics 

Annis 

Commercial Research 

Dice Co., J. 

Fraser Dev. Lab. 

General Elec. Co. 

Magnaflux Corp. 

Magnetic Analysis Corp. 
e Engineering 


Rubicon Co. 
Western Ind. Eng. 


INSPECTORS, ae 
Brush Develop 

Magnaflux Corp. 
Rubicon Co, 


INSTRUMENT CLEANING 
MACHINES 
Aeroil Burner Co. 


Bethlehem Apparatus 
ea Erectas ty Co. 
& R Co, 


Marchal c 

Naxon Utilities 
Passaic Anal. Labs. 
Philips Mfg. Co. 


INSTRUMENT COVERS 
American Lens Co. 


General Electric Co. 


INSTRUMENT FUSES 
(See Fuses, Instrument) 


INSTRUMENT HOUSINGS 
(See Housings, Weather- 
proof, instrument) 

INSTRUMENT LUBRI- 
CANTS for High and 
Low Temperature 

Distillation Products 

Dow Corning Corp. 

Eclipse- Pioneer 

Elgin National Watch 


NSTRUMENT OILS 
Daven Co. 
Distillation Products 
DoAll_ Co. 

Dow Corning 

Eastern Specialty 
Eclipse-Pioneer Div. 
Elgin National Watch 
Ferner Co. 


Fulcrum Oil Co. 
General Elec. Co. 





Marshall Co. 
Mico Inst. Co. 

Nye, Inc., William F. 
Precision Scientific 


INSTRUMENT REPAIR- 
MEN TOOLS 

Gaunt_ Industries 

Ideal Lab. Tool & Sup. 


Jehnson Scien, Inst 
Stafford Co. 


INSTRUMENT TRANS- 
FORMERS (See Trans 
formers, Instrument) 


INSTRUMENT TUBING & 
FITTINGS 
Crawford Fitting Co. 


Imperial Brass Mfg. 
(Continued) 
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As perfe 
u. $. Ne 
Laborator 
Maryland 














ee) 
Drilling a 100,000-inch diam- 


eter hole (half that of human 


hair) on a standard 


DERBYSHIRE ,, ¢ 





Maryland 





DERBYSHIRE MICROMILL 

Model No. 750 with Ball Bearing Headstock, 

Cam-operated Vertical Slide, rack and pinion 

Table Slide, screw-feed Cross Slide, %'' diameter 

Cutter Arbor, Oil Pan, Coolant Pump. 

MODEL NO. 750 PRECISION LATHE 

Overall Length 0.0.20... ee .. 24" 
Distance between centers 
Length of bed Laanccecunc ame 
Swing over bed ............. .905"" 
Motor .... m V/4 HP Variable Speed 
Spindle Sp ( : .....48,000 RPM 
Semi-automatic Turret wit % 
Maximum Collet Capacity—.315" “(5/16") 


F.W. DERBYSHIRE 


Incorporated 
157 HIGH ST., WALTHAM, MASS. 


Full details on Derbyshire Precision 
Lathes are available on request. 
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INSTRUMENT TUBING to MAGNETS 





Unmounted 
¥e” To 3” 
Diameters 


Troy, N. Y. 





G&B 
CIRCULAR 
LEVELS 


Indicate 
in all Directions 





Over 20 Stock Sizes 


Send for Folder 


GEIER & BLUHM, INC. 


CIRCULAR LEVELS AND 
MECHANICAL DEVICES 





U. S. A. 








Metal Goods Corp. 
Parker Appliance 

Precision Tube Co. 
Uehling Instrument 


INSULATION TESTING 
EQUIPMENT (See Test- 
ers, Insulation) 

INSULATORS. THERMO- 
COUPLE 


Electro-Tech Equipment 
Engelhard Inc., Chas. 
Leeds & Northrup 
Pyrometer Instrument Co. 
Richards Co., 

Tagliabue Div. 


INTEGRATORS 
Fischer & Porter 
Ford Instrument 
Hillyer Instrument 
Jacobs Instruments 
Kahl Scientific Inst. 
Librascope 

Stratex Instrument Co. 
Summers Gyroscope 
Taylor Instrument Cos. 
Weston Elec. Instrument 


INTERFEROMETERS 
Acme Industrial 

Baird Associates 

Bausch & Lomb 
Gaertner Scientific Corp. 
Jarrel-Ash Co. 


— & Esser Co. 


Zeiss, Inc., Carl 


INVERTERS 
Cornell-Dubilier 
Doelcam_ Corp. 
Eclipse- Pioneer 


Gothard Mfg. 
Holtzer-Cabot 


ge hl CHAMBER 
Radioactivity Moni- 


Applied Physics Corp. 
Detectron . Co. 
Kelley-Koett Inst. 


Div. 
Nuclear Inst. & Chemical 


Technical Associates 


Tracerlab 
Western Radiation Lab. 
JACKS, PLUG-IN (See 


Connectors, Plugs, Clips) 


JOB TIMING RECORD- 
ERS 


Autocall Co. 

Automatic Temp. Control 
Bristol Co. 

Calculagraph Co. 

Cincinnati Time Rec. 
Dorothea Mechanisms, Gale 
Esterline-Angus Co, 
Foxboro 0. 
& Gorrell 
Potter Instrument 
Stromberg Electric Co. 


KERR CELLS (See Cells, 
Kerr) 


KEYS & SWITCHES 
Alden Products 
Applied Science Corp. 
Automatic Elec. Chicago 
Bros. 

& Co. 

Cinema Engr. 

Clare & Co. 

Cook Electric 

Federal Telephone 
Kellogg Switchboard 
Leeds & Northrup Co. 
Mossman, Ine, 
Rubicon Co. 
Shallcross Mfg. 
Winslow Co. 


KVA_ INDICATORS 


General Elec. Co. 
Leeds Northrup Co. 
Sangamo Electric 
Westinghouse Elec. 


KVA RECORDERS 


Esterline-Angus Co. 
General Elec. Co. 


Co. 


Westinghouse Elec. 


KYMOGRAPHS 
Associated Research, 
Central Scientific 
General Biological 
Gorrell & Gorrell 
Phipps & Bird 
Sargent & Co. 
Stoelting Co., C. N. 
Thomas Co., Arthur H. 
Westinghouse Elec. 


LABORATORY APPA- 
RATUS (See Apparatus, 
Laboratory) 

LAnonaTeny FURNI- 
TUR (See Furniture. 
bn 

LABORATORY GLASS- 
WARE ( Apparatus, 
Laboratory, Glass) 


Inc. 


LABORATORY mores 
(See Motors, Laboratory 
LABORATORY OVENS 
(See Ovens, Laboratory) 
LABORATORY PORCE- 
AIN (See Porcelain, 
Lowetess 


LABORATORY SUPPLIES 
(See Apparatus, Labora- 
tory) 

LACTOMETERS 

Central Scientific Co. 

a, ome Works 


0., 
Kahl ‘Scientific Inst. 
Kimble Glass 
Moeller Instrument Co. 
Photovolt Corp. 
Precision Thermometer 
Rieker Inst. Co. 
Ruehfel Co. 
Schultheis 


Inc. 


Taylor Inst. 
Trerice Co. 
Welch Scientific 


LAMPS, Pilot (See Pilot 
Lights) 

LATHES, INSTRUMENT 
& ATTACHMENTS 

Ames Precision Machine 

Bayside Watch Tool 

mae National Watch 
Gallien, 2 


Koehler Inst. Co. 
Levin & Son, Louis 
Marshall Co. 


Pratt & Whitney 

South Bend Lathe 
LEAD SHIELDS 
Bar-Ray Products 
Georator Corp. 
Kelley-Koett mt at 
MacDonald Co., 

Nuclear Inst. & Chemical 
Nucleonie Corp. 


Penberthy Instrument Co, 


N-C Scientific Inst. 

Tracerlab 

Western Radiation Lab. 

LEAK INDICATORS, Gas 
& Water (See Gas Leak 
Indicators) 


LENS THICKNESS 
GAGES 


Bausch & Lomb Optical 

Chicago Dial Ind. Co. 

Federal Products Corp. 

Instrument Dev. Labs. 

LENSES, Astronomical 

vn Optical Parts) 
ENSES, Burette 

(See Optical Parts) 

LENSES, Low Reflecting 
Surfaces (See Optical 
Parts) 

LENSES. Microscope, ete. 

(See Optical Parts) 

LENSES. Polarized 

(See Optical Parts) 


LENSES, Thermometer 
(See Optical Parts) 


LEVELS, Abney 
Leupold & Stevens 


LEVELS, Dumpy (See 
Surveying instruments) 


LEVELS, Sane’: (See 
Surveying nstruments) 


LEVELS, Hand 


Alpha Instrument Co. 
Bostrom- Brady 
Brunning Co., Ine. 
Brunson Instrument 
Dietzgen Co. 

Ferner Co. 

Gurley, W. & L. E. 
Keuffel & 


Pittsburgh Inst. & Mach. 
Pratt & Whitney 
Republic Lens Co. 
Standard Thermometer 
Starrett 0. 

Stratex Instrument Co. 
Suverkop Instruments 
United States Blue Print 
Warren-Knight Co. 

Weber Co., 
White Co. 


Inc., David 


LEVELS, Precision 


Alpha Instrument Co. 
Berger Sons 

Engis Equipment 
Ferner Co. 
Fish-Schurman Co, 
Glogau & Co, 

Gray Instrument 
Gurley, W. & L. E. 
Heiland Research 
Keuffel & Esser Co, 
Leupold & Stevens 
Moeller Inst, Co. 
Republic Lens Co. 


Rieker Instrument Co. 
Scherr Co., Inc. 
Starrett Co. 
Warren-Knight Co, 
Weber Co., F. 

White Co., Inc., David 
Zeiss, Inc., Carl 


LEVELS, Prism 


Berger & Sons 
Engis Equipment 
Fecker, J. W. 
Keulfel & Esser Co. 
Republic Lens Co. 
Taylor Inst. Cos. 
White Co. Inc., David 


LEVELS, Spirit 


Boeckler Instrument 
Dietzgen Co. 

Electronic Products 
Engis Equipment 
Ferner Co. 

Geir & Bluhm, Inc, 
Glogau & Co. 

Gray Instrument 
Gurley, W. & L. E. 
Keuffel & Esser Co. 
Ruehfei Co. 
Warren-Knight Co. 
White Co. Inc., David 


LEVELS, Surveying (See 
Surveying Instruments) 


LEVELS, Wye (See Sur- 
veying Instruments) 


LIGHT METERS (See 
Photumeters, Illumina- 
tion) 


LIGHT SOURCES see also 
Gas & Vapor Discharge 
Tubes 


LIGHT SOURCES, 
light” 





““Day- 


American Optical 
Atlas Electric Wo. 
Burton Mfg. Co. 
Continental Electric 
Electronic Products 


General Elec. 
Larrimore Sales Co. 


ale 
Sylvania ‘Ble Prod. 


LIGHT SOURCES, Incan.- 
descent 


American Optical Co. 
Bausch & Lomb 
Berkshire Laboratories 
Burton ». oeatemeriaaainaea 
Eby, 

Fisher- Piorce Co. 
Wredericks, George 
Gaertner Scientific despa 
General = Co 


G-M 8. 
Larrimore Sales Co. 
Leitz, Inc, E. 
Macbeth Corp. 
Rockwell Engr. Co. 
Stocker & Yale 
Sylvania Elec. Prod. 


LIGHT SOURCES, Mono- 
chromatic 


Acme Scientific 


American Inst. Co. 


Bausch & Lomb Optical 
Central Scientific Co. 
Dearborn Scientific 
DoAll Co. 


Ferner o 
Fish-Schurman Co, 
Fuess, Inc 

Gaertner Scientific Corp. 
General Elec. Co, 
Jeneral Physical Lab. 
Hanovia Chem. Mfg. 
Huggins re 

Jarrell-Ash Co. 
Laboratory Specialties 
Mico Instrument Co, 
Optron Laboratory 

Pfatz & Bauer, Inc. 
Phoenix Prec. Inst. 
Polarizing Instrument 
Precise Measurements Co. 
Rudolph & Sons 

Scherr Co., Inc. 

Van Keuren Co. 


Liony SOURCES, Ultra- 


esol Inst. 

Atlas Electric Devices 
Baird —~ 
Burton 

Central Scientific 
Continental Electric 
Dietert Co. 

Electronic Products 
Engineering Res. & Dev. 
E & S_ Optical 

Ferner Co. 

Fredericks, Georg 
Gaertner Betentific Co. 
General Elec. 5 
Hanovia Chem. & Mfg. 
Huggins Labs. 
Jarrell-Ash Co, 

Laboratory Specialties 
Leitz, Inc. 

Magnaflux Corp. 

Menlo Research Lab. 
Mico Instrument Co, 
Pfaltz & Bauer, Inc. 
Phoenix Precision Inst. 
Photovolt Corp. 

Precise Measurements 
Sampson Chem. & Pigment 
Stocker & Yale 

Sylvania Elec. Prod. 
Ultra Violet Products 
Westinghouse X-Ray Co, 


LIGHT SOURCES, White 
Light 


Amglo Corp. 

Electronic Products 
Fredericks, George 
Gaertner Scientific Corp. 
General Elec. Co. 
Macbeth e 

Sampson Chem, & Pigment 
Stocker & Yale 

Sylvania Elec. Prod. 
Westinghouse Elec, & Mfg. 





Trimount 
Manometers 


Trimount builds 


complete line of ac- 
curate high quality 
instruments includ- 
ing: Well Type, U- 
tube, Sliding Scale U- 
tube, Absolute Pres- 
sure, Periscope, In- 


a 









Po ag 











clined, Interchange- 3 The we 
i e th ez 
able Scale and Service cision ne . 
Type Manometers; feat ai 

. 3 use 
Tank Level Gauges; ml od 
Indicating Flow af Such ch 
: 4) these additior 
Meter. Suppliers to + 1. Fk 
leading manufactur- 4; 2. “p 
ers. Write for prices qi 3. ch 
a 4. Fix 
and data. : ay 
4 eas 

6. 


Send for Catalog 


TRIMOUNT 
INSTRUMENT CO. 
3119 WEST LAKE ST. 
CHICAGO 12, ILLINOIS 


Phone: NE 2-3747 


LIGHTHOUSE INSTRU- 
MENTS 

Am. Gas Accumulator 

Triumph Mfg. Co. 


Wallace-Tiernan 

LIGHT mays MEASUR- 
ING EQUIPMENT 

Acme Seientific Co. 

Bausch mb 

Dearborn Scientific 

DoAll Co, 

E & S Optical 

Farrand Optical 

Gaertner Scientific Corp. 

Geophysical Inst. Co, 

Optron Laboratory 

Sherron Metallic 

Van Keuren Co. 

LIGHTS, Pilot (See Pilot 
Lights) 


LINE CURRENT TEST 
SETS (See Testing Sets, 
Line Current) 

LINEAR FOOTAGE 
METERS (See Counters. 
Footage) 


LIQUID LEVEL, Indicators 
& Recorders (See Gages, 
Liquid Level) 


‘1QUID METERS, IN- 
FERENTIAL TYPES 
<See Flowmeters) 


LIQUID METERS, POSI- 
TIVE TYPES (See 


Meters, Liquid . . .) 
LOCATORS, FAULT, Elec- 
trical Resistance 


Borden Engineerin 
Dillon & Co., W. C 
Georator Corp. 

Marconi Instruments Ltd. 
Tobe Deutschmann 


LOCATORS, Pipe (See 
Pipe Locators) 


PES, Eye 
American Optical 
Bausch & <syep2 ae 
Stoelting Co., C. 
Stratex 4. Co. 
Zeiss, Inc., Carl 


LOUVER OPERATING 
DEVICES 


Automatic Temp. Control 
Arca Regulators, Inc. 
Bristol Co. 
Brown Inst. Div. 
Cash Co. 

Foxboro Co. 

Friez Instrument 
Friez & Sons 
General Controls Co, 


(Continued) 
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Gleason-Avery Inc. 
Hagan Corp. 
peeled Instrument 
Mason-Neilan Regulator 
Minneapolis- Honeywell 
Moore Products 
Natural Gas Equipment 
Sampsel Time Control 
Shallcross Controls 


LUMBER COUNTERS 
(See Counters, Lumber) 


LUSTER METERS 


Dearborn Scientific 
Leitz Inc, 


MACHINIST’S SQUARES 
(See Squares, Ma- 
chinist’s) 


MAGNETIC INSPECTORS 
(See Inspectors, Mag- 
netic) 


MAGNETIC OBSERVA- 
TORY INSTRUMENTS 


Ruska Inst. Corp. 


MAGNETOGRAPHS 
Ruska Inst. Corp. 


MAGNETOMETERS 
Aero Electronics 
Associated Research 
Baird Associates 
Builders Iron Foundry 
Cambridge Inst. Co. 
Century ne ga’ gg 
General Elec. Co. 
Geophysical on Co. 
Geotechnical Corp. 
Heiland Research 
Laboratory for Electronics 
MacDonald Co.,  & 
Rubicon 

Ruska Inst. Corp. 


Dp 
Welch Scientific 
MAGNETOMETERS, Ge 
physical 


Aero Electronics 
Georator Corp. 
Gurley, W. & L. E. 
Heiland Research 
Ruska Inst. Corp. 
Sprengnether Inst. 


MAGNETS, Permanent 


Arnold Engineering 
Carboloy Dept., GE 
Central Scientific Co. 
Indiana Steel Products 
Ritchie & Son 
Thomas & Skinner 
Wallace & Tiernan 
Westinghouse Elec. 





Bellevi 








MAGNIFIERS to MANOMETERS 


In Every Field=On Every Service 


KING MANOMETERS 


a ea 


can be used 
range of two atmospheres, 


these additional features: 


a range of 30° 
3. Precision bore manometer tube provides 
changeability 


5. Mercury sealed valve permits evacuating 
easily at the point of use. 





PRODUCTS, INC. 








lercurial Manomeler 


The W&T Precision Mercurial Manometer couples maximum pre 
dsion with ease in handling. These two features have made it a leading 
instrument in modern research and manufacture for such uses as 
measuring sample pressures in infrared spectrescopy and calibrating 
Baircraft altimeters. Because of its flexibility and accuracy, the Manometer 
for almost any type of pressure measuring problem in the 


Such characteristics are only part of the picture. Take a look at 


1, Float type indicator eliminates difficulty in reading meniscus. 
2. Adjusting knob por for temperature compensation over 


4. Fixed cistern type manometer requires only one reading. 


6. Flexible design permits’ measurement of absolute pressure, 
gauge pressure, differential pressure, and vacuum. 


For more details, write today for free technical bulletin TP-29-A, 


WALLACE & TIERNAN 











accuracy with inter- 


the tube simply and 
















































Cut Down-Time and Maintenance! 


ER ROI, HEREIN 


Non-Sticking Synthetic 
Packing Ring 






























“\ Flow-Control Drain Plug—with Gasket Seal 








MECHAR N AND PREC! YN | sTRUMENT 
7 ee ese eee ne humet KING Manometers 
Belleville 9, New Jersey + Represented in Principal Cities STAY CLEAN LONGER 
a = There’s minimum conta tion of man- 
ent ometer liquid, because (1) chemically- 
to oe oe 
well pm ny inert plastic lining prevents contact of 
pment — 2 i. liquid with metal parts; (2) no pipe-dope 
DoAll Co. is used below surface of liquid me 
Eberbach & Son " 
E & S$ Optical | 
rae Fish-Sehurman, Co. meal | 
; General Eloe Gn KING Manometers are f§ »\f 
siogau 0. 
, G. M. Mfg. Co., Inc. 
pee ry ‘Obiteal ro EASY TO SERVICE o 
LUARES farrel-Ash Co, ; : an 
a. accurate instruments — i Geer te (1) Reservoir has large cleanout opening i 
_ “representative ‘of Mer- — = perce. Gat ee for easy removal of dirt and gummy de- a | tot 
Mag- fam’s 30 years of leader- — rey petteal, esl 2098 posits. (2) Reservoir is readily demount- oe ta 
evil hip—for perenne | i ae a ae able. (3) Special drain plug works like a ohh. 
MENTS , Rireatie i The Cleacs : u Ss > a cock; prevents splashing or spreading of : 
type ‘fMustrated (pat- 12| oe ~ eee g 9 ™ | liquid. (4) Synthetic packing ring permits Bilin 
7 ented) available in ranges | Pex gy — ba | easy removal of glass tube. k 
| atom 6° to: 50° for Hine ap Rr dining | 
prestures up co 100 tbs. POM SES — SPECIFICATIONS — 
sq. in, permits the a i 
d te oh a F : ‘ t ; MALT TESTING APPA- ; 
“7 | body to be disconnected — f/'U BATUS (See Testers, TYPES & SIZES: Steel, brass, or stain- 
from the head and the 1. ae n files: Tandaiia less steel—with low or raised reservoir. i 
6 tube cleaned without dis- “ah —— apy aaa rable 14 sizes, with scales from 12” to 114” i 
_ connecting the piping. | Fredericks Co., Geo. E. long. Can be furnished with glass over- y 
x" — | Other types in ranges i: a Magnets ian flow check valve integral with glass tube { 
from 6” to 100” for line } | Precision | Thermometer t 
_. pressures up to 400 Ibs. a Htska Inst. Corp, +4 OPERATING PRESSURES: Up to 200 psi. { 
* z - Shan urs 0. 
_ per sq. in, Also special de- MANOMETERS, High MOUNTING: Flush; front of panel; on r 
Go Bo signs to meet unusual prob- Ae assure - wall; or on tripod. 
ig rican Meter Co. - 
mn Fully descriptive | Builders-Providence a: 9 
eo S Fiectronie, Products Co. WRITE FOR FULL DETAILS on these and other models. 
‘ Foxboro 
H Corp. 
MENT co. Manning, Maxwell & Moore veo 
NSTRU Meriam Instrument NTRI) (ENTS 
Minneapolis - Honeywell ® 
. ENUE Parks Co., Harry 8. 
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Porter, George K. 
Precision Scientific 
Precision Thermometer 
Refinery Supply 
Simplex Valve & Meter 
Taylor Inst. Cos. 
Thermo Instruments 
Trerice 
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Detroit Ave. 


Ann Arbor, Mich. 


King-Gages—Manometers— Self-Closing Push Valves 
Sight Feed Bubblers —Glass Tube Check Valves—Air 
Flow Snubbers—Sediment Traps—D. P. Transmitters 
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CLEY 


MANOMETERS to METERS, COMPRESSED AIR 
















































You can quickly and 
accurately determine 
the melting points of waxes, resins, gums, 
fats, tars, plastics, low melting alloys, or- 
ganic compounds and inorganic compounds. 
A few milligrams of any of the above sub- 
stances is all that is required to determine 
melting points to 500°F. with the Clarkstan 
Melting Point Meter. A production tool as 
well as a laboratory instrument—provides 
instantaneous readings — operates on 110 
volts AC or DC. In two models, one to 
300°F., the other to 500°F. It's easy to use, 
easy to read, it's accurate. Price $135.00 


Write for data bulletin No. 204 today! 


Al R KSTA N INDUSTRIAL DIV. 


11921 WEST PICO BOULEVARD 
LOS ANGELES 64, CALIFORNIA 
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Trimouni_ Inst. Co. 
Uehling Inst. Co. 
Welch Scientific 


MANOMETERS, 
Tube 


American Blower Corp 
Bacharach Industrial 
Bailey Meter Co. 
Builders- Providence 

& Reg 


Distillation Products 
Dwyer Mfg. Co. 
Ellison Draft Gage 
Instrument 


Inclined 


Past. 


Corp. 
Instrument 
Kontes Glass 
Manning, Maxwell & Moore 
Minneapolis- Honeywell 
Meriam Instrument 
Moeller Inst. Co. 
Parks Co., Harry 8. 
Precision Scientific 
Precision Thermometer 
Preferred Utilities 
Trimount Inst. Co, 
Uehling Inst. Co. 


MANOMETERS, Micro 
Bacharach Industrial Inst. 
Cambridge Inst. Co. 
Commercial Research 
Hathaway Instrument 
Kontes Glass Co. 
Meriam Instrument 
Trimount Instrument 
Welch Scientific 
MANOMETERS, Remote- 
reading 
Bailey Meter Co. 
Barton Inst. Co, 
Ideal Lab. Tool 
Jerguson Gage & Valve 
King Engineering 
Liquidepth Indicators 
Minneapolis- Honeywell 
Varks Co., Harry 8. 
Republic Flow Meters 
Thermo Instruments 
Trimount Inst. Co, 
Uehling Inst. Co. 


BARORETERS, Single- 
tube & Reservoir 
Ace Glass_ Ine. 
American Meter Co, 
Bacharach Industrial 
Bailey Meter Co, 
Barton Inst. Co. 
Kuilders- Providence 
Central Scientific 
Corning Glass Works 
Defender ae & Reg. 


Inst. 


Div. 
Appliance Specialties 
Hass Bros. Inst. 
Hays Corp. 
H & H Thermostats 
Ideal Lab. Tool 
King Engineering 
Kontes Glass Co. 
Liquidepth _ Indicators 
Manning, Maxwell & Moore 
Meriam Co. 
Minneapolis-Honeywell 
National Inst. Labs. 
Parks Co., 
Porter, 


Refinery Supply 
Scientific Inst. Co. 
Simplex Valve & Meter 
Thermo Instruments 
Trimount Inst. Co. 
Uehling Inst. Co. 
Universal X-Ray Prods. 
Wallace & Tiernan 


MANOMETERS, U-tube, 
Electric Transmitting 

Bailey Meter Co. 

Bristol Co. 

Builders- Providence 

Electronic Products Co. 


Ideal Lab. Tool 
Magnetrol Ine. 
Minneapolis- eee 
lrecision Therm 


Simplex Valve & Meter 
Taylor Inst Cos. 


Trerice Co, 

Trimount Inst. Co. 
MANOMETERS, U-tube, 
Glass 

Acme Glass, Ine, 


American Inst. Co, 
American Meter Co. 
Annis Co. 

Bacharach Industrial 
Barton Inst. Co. 
Bellco Glass Inc. 
Bethlehem Apparatus 
Builders- Providence 
Central Scientific 


Inst. 


Distillation Products 
Dwyer Mfg. Co. 
Electronic Products 


Fisher Scientific 
Fredericks 
Gorrell & 
Gotham Instrument 
Gray Instrument 
Hays Corp. 

H-B Instrument 
Howe & French 
Ideal Lab. Tool 


Ine. 
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Kimble Glass Co. 
Kontes Glass Co. 
Laboratory Equipment Co. 
Liquidepth Indicators 
Macalaster Bichaell Co, 
Machlett & 

Manning, Maxwell & Moore 
Meriam Instrument 

Mine Safety Appliances 
Moeller Instrument Co, 
Phipps & Bird 
Podbielniak, Inc. 
Precision Scientific 
Precision Thermometer 
Rascher & tzold 
Refinery Supply Co. 
Reiker Instrument 
Sargent 0. 

Scientific Inst. Co. 
Scientific Glass App. 
Shand & 


Specialty 
Superior Meter Co, 
Tagliabue Div. 

Trerice Co, 

Trimouni Inst. 

Uehling Inst. Co, 

Uhrig Co., Joseph F. 
Universal X-Ray Products 
Vapor Recovery Systems 
Welch Sciextific 
Wilkes-Anderson Co. 


MANOMETERS, U-tube, 
Metal 
Meter Co. 
t. Co, 
Apparatus 
Inst. Co, 


American 


rton In 
Bethlehem 
Cambridge 
Foxboro Co. 
Ideal Lab. Tool 
Liquidepth Indicators 
Manning, Maxwell & Moore 
Mason-Neilan Regulator 
Parks Co., Harry 8S. 
Precision Scientific 
Precision Therm, & Inst. 
Scientific Inst. 
Taylor Inst. 
Trimount Inst. Co. 
Uehling Inst. Co, 
Universal X- Ray "prods. 


a amas PROJEC- 


Abrams Instrument 
Aero Electronics 
American Optical 
Bausch & Lomb Optical 
Thwing-Albert Inst, Co. 


MAP MEASURES 
Aero Electronics 

Hand & Sons 
Hastings Inst. 
LaPine & Co. 


Co, 


Cc. 
States Blue Print 
White Co., Inc., David 


MARINE INSTRUMENTS 
(See Nautical Instru- 
ments 


—- nl og 
‘o-Compass & ae 
Pilot, Electro-Mee ani- 
cal Steering Systems 
Arma Corporation 
Doelcam_ Corp 
Eclipse- Pioneer 
Sperry Gyroscope Co, 
Summers Gyroscope 
U. 8S. Instrument Corp. 
Vectron, Ine, 


MARKERS, Pipe 
Wire 
Ae 8 
So. 


Brady Co., 
Stafford 


MASTER CLOCKS (See 
Clocks, Master 


we MACHINES, 


near 
Adde & Co, 
Aero Electronics 
American Meas. 
Bausch & Lomb 
Bowen & Co. 
Counter & Control Corp. 
Durant Mfg. Co. 
Federal Products Corp. 
Ferner Co. 
Fidelity Mach. Co, 
Gaertner Scientific Corp. 
Hillyer Inst. 
McDonald Odometer 
— Rule 

pic Instrument 
Potter Instrument 
Pratt & Whitney 
Production Instrument 
Sheffield =. 
Stocker & Yale 
Wilson & Co., G. C. 


MEASURING MACHINES, 
Wire 


Insts, 


Co. 
& Control Corp. 
Mfg. Co, 
Federal Products Corp. 
Sennen Telephone 
Ferner Co. 
Kellogg Switchboard 
Minneapolis Elec.&Const. 
Olympic Instrument 
Potter Instruments 


MEGOHMMETERS 


Inst, Lab. 
Clough- Brengle Co, 
Cole Instrument 


Dice Co., J. 
American Inst. Co. 
Am. Paulin System 


when writing. For addresses, see pages 157-179 


1. A FLEXIBLE 
MANOMETER 


Roll it up and 
Tuck it away. 


2. WELL-TYPE 


Features: 


Direct reading. 





Write for 





Tough Vinyl plastic. 
Accuracy in the field. 


WALL MOUNTED 


Over-Pressure safety traps. 
Non-Shatter plastic tubing. 


No parallax error. 


complete information 


Fr. W. Dwyer Mfg. Co, 


333 South Western Avenue 


A DWYERL 


DOUBLE FEATURE~ 










































Chicago 12, Iino 














Electronic Development 
Electronic Dev. le 
Electro Products Lab 
Electro-Tech Equip. 
Feiler Engineering 
Freed Tachometer 
General Elec. Co. 
Radio Co. 
Labs. 
Industrial ——o 
MacLeod 
Martindale Electric Co. 
Measurements Corp. 
Meters, Inc. 
Precision Apparatus 
Radio City Products 
Rawson Electrical Inst. 
Reiner Eelectronics 
Sensitive Research Inst. 


Southwestern Ind, Elec 
Sticht Co. 

Triplett Elec. Inst. 
Western Radiation Lab. 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 
Winslow Co. 


MEGOHM VOLTMETERS 
Lad Voltmeters, Meg- 
ohm 


MELTING POINT APPA- 
RATUS 


Ace Glass, Inc, 
American Inst. Co. 
Central Scientific Co. 
Clarkstan_ Corp. 
ee Glass Works 
Ferner Co. 

Fisher Scientific & 
Humboldt Mfg. 
Kontes = , 


Machlett 

aiaecneaneal iT heviee 
National Inst. 

Parr Instrument Co 
Pfaltz & Bauer, Inc 
Precision Scientific Co. 
Scientific Glass Apparatus 


Tagliabue Div. 
‘Thwing-Albert Inst. Co. 


METAL DETECTORS (See 
Detectors, Metal 


METALLIC BELLOWS 
(See Bellows, Metallic) 


METALS, Thermostatic 
alk Switch Div. 

Chace Co. 

General Plate 

METEORLOGICAL IN- 
STRUMENTS 


Aero Electronics 


Cook Electric 
Ferner 
rege 


Co. 
Geophysical “snstrument 
G. M. Mfg. ne. 
Instruments D. 
Kahl Scientific Inst. 
Moeller Instrument Co, 
Precision. Therm. 
Serdex, Inc. 


Tiernan 
Weksler_ Thermometer 
White Co. 


METER LEVELING SAD 
OLES 


American Meter Co. 
Commercial Iron Wks, 
Robinson Orifice Fitting 


METER PRovens Gas 
American Meter Co. 
Lambert Meter Co. 
Superior Meter Co. 


METER STICKS 
Lufkin Rule Co, 
Weber Co. 


METERS, Acid (See Aci: 
imeters) 


meTERS. Ampere How 
(See Ampere Hour 
Meters) 


METERS, Batching 


Ameriean Instrument 
Bowser, . 

Brooks Rotameter Co. 
Fischer & Porter 
Hetherington & Berner 
Smith Corp., A. 0. 


METERS, Coal (See Cul 
Meters) 


METERS, Coin Operated 
American Meter Co. 
General Elec. Co. 

International Register 
Landis Gyr, Inc. 
Rhodes, Inc, M. H 
Superior Meter Co. 


METERS, Compressed Al 
American Meter Co. 
Bailey Meter Co. 
Builders- yg ogy 
Fischer & Port 
Mason-Neilan Hteguiate 


. Meter 
Schutte & Koerting 
Simplex. Valve & Metet 
Taylor Inst. Cos 























































































National 
Neptune | 
Northwest 
Schutte & 
Scientific 
Sparling, 
Jehling 
Worthingti 


METERS, 
Sound | 





METERS, 
Associated 
Automatic 
Burlingtor 


uncan 
Electric I 
Esterline- 
General } 
HD Elec. 
Landis & 
Sangamo 
Triplett | 
Westinghe 
METERS, 
American 
Bailey M 
Bendix 


Esterline- 
General | 
Landis & 
Mason-Ne 
Westingh 


Scott, In 


METERS 
Associates 
Biddle Ci 
Bo } 


Shalleross 
Westingh 


METERS 
meters) 


METERS 
Bec! 


METERS 
Counte: 


METERS 
(See F 
METERS 
Freque 


METERS 
Meters 


METERS 
American 


Superior 
Tagliabu 









12, Minoi 


a} 


‘trument 


eli 


nan 
meter 


ING SAD 








ERS, Condensation 
Meter 


METERS, Conductivity 


Co., 
lambert Meter Co. 
METERS, Counting Rate 
jutomatic Temp. Control 
gerkeley Scientific 
‘ole Instrument 
jouglas Radio Labs. 
jeneral Radio 
r Corp. 
Koett Inst. et 
luclear Inst. & Chemical 
juclear | Research & Dev. 
Corp. 
ctive Products 
-C Scientific Inst. 
tevere Corp. 

















Tracerlab 
Western Radiation Lab. 


METERS, Current, 


as 
American Meter Co, 
Assembly Products 
Commercial Research 
Fischer Porter 
Kahl Scientific Inst. 
Mason-Neilan Regulator 
Schutte & Koerting 
METERS, aang 
American Meter Co, 
jadger oes Mfg. Co. 


Bowse: 
Bullders- Providence 
Commercial Research 





Leu 

Mason-Noilan Regulator 
National Meter Co. 
Neptune Meter Co. 
Northwest a 
Schutte & Koe 
Geen’ Insts Co. (Calif. 


Spar! 
Nebling: “Instrument Co, 
Worthington Pump 
METERS, Decibel (See 
Sound Level Meters) 
METERS, Demand, 
Associated Research 
Automatic Elec. 
Burlington Inst. Co. 
Duncan Elec. Mf, 
Electric Indicator €o. 
Esterline-Angus Co, 
General Elec. Co, 
9 Co. 

Landis & Gyr Inc. 
Sangamo Electric Co, 
Triplett Elec. Inst. 
Westinghouse Elec. 


METERS, pamens. Gas 





Electric 





Bendix Marine Products 
Lambert Meter Co. 
Mason-Neilan Regulator 
Superior Meter Co. 
METERS, Repent Limit- 
ing, Automatic 

American Meter Co. 

Annis Co, 

Esterline-Angus Co, 
General Elec. Co. 

is Gyr, Ine, 

Mason-Neilan Regulator 
Westinghouse Klec.&Mfg. 
METERS, Distortion 
General Radio Co, 


Kay Flectric 
RCA 


Scott, 8 Hermon 
METERS, Earth Current 
Associated Research 
Biddle Co., James G. 
rden Engineering 
Cole Instrument 
Geophysical Inst. Co, 
Heiland Research 
Miller, M. C. 
Rawson Electrical Inst. 
Shallcross Mfg. Co. 
Westinghouse Tislee. 


METERS, FI ° 
meee low (See Flow 


METERS, Fluorescence 
an Instruments 


a 
Photovolt Co: 
R-C Scientific Inst. 


METERS, Footage 
Counters, Footsse) 


METERS, Foot-candle 
(See Foot-candle Meters) 


METERS, Frequene' See 
Frequency Meters)” ' 


mgrens. Gas (See Gas 


METERS, Gas, Dry Test 
American’ Meter Co. 
4gan Corp. 

pimbert Meier Co. 
hae c mo Meters 


(See 


ell 
uperior Moke Co. 
Tagliabue Div, 


(See Conductivity Meters) 


Inc, 


Air & 


Liquid 


METERS, Gas, Integrating 
American Meter Co, 

Bailey Meter Co, 

Bristol Co. 

Brown Inst. iv, 
Builders-Providence 

Fischer r, Porter 


Lambert Meter Co. 
Mason-Neilan Regulator 
Penn Ind. Inst. Corp. 
Republic Flow Meters 
utte & Koerting 
Superior Meter Co. 
Taylor Inst. Cos. 
METERS, Gas, Wet Test 
American Meter Co. 
Lambert Meter Co. 
Precision Scientific 


Taylor Inst. Cos. 


METERS, Gas, Station 
American 1. “al Co, 
Bowser 


Smith Corp., “sl 0. 

METERS, Gentes (See 
Meters, Liquid) 

usr, £ High Pressure 


li ressure Dis- 
tribut 
Barton Instrument 


Bristol Co. 
Brodie Co., Ralph 
Buffalo Meter 
Builders- “Providence 
Penn Ind. Inst. 


Republic Flow 
Revere the 


N 
Simplex Valve = * ail 
Schutte & Koert 
Smith Corp., A. oO 
Sprague Meter Co. 
METERS, Hydrogen lon 
(See Le gag fon De- 
Seenteat Instruments) 
METERS, Impedance 
Beckman Insts. 
Kay Electric Co. 
Lavoie Labs. 
Sperry Gyroscope Co. 


Corp. 
Meters 


Technology Instrument 
METE LIGHT 
(See Foot-candie Met- 


om Indi- 
eators and ers, 
Light Meters, ete.) 
METERS, Liquid, Volu- 
metric Types, Nutating 
Piston or Disk 
Askania Regulator Co. 
Badger Meter Co, 
ser, Inc. 


Brodie Co. 
a Meter Co. 
Hays Corp. 
Neptune Sad Co, 
Ls ell 


Woslidanian Pum Dp 


METERS, Liquid Volu- 
metric Types, Oscillating 
Piston 


Badger Meter Co. 
Brodie Co., Inc. 
Neptune Meter Co. 
Rockwell Mfg. Co. 
METERS, Liquid, Veet 
rie Types, Propelle 
Badger Meter Mfg. Co. 
Builders-Providence 
Henszey Co, 
Rockwell Mfg. 
Sparling, R. W. 


METERS, Liquid, Volu- 
tr Recipro- 


Rockwell Mfg. 
Ruska Inst. Corp. 


METERS, Liquid, Volu- 
metric, Rotary Piston 

Askania Regulator Co. 

Badger Meter Co. 


Rockwell Mfg. 
Smith Meter Co. 


METERS, Liquid, Volu- 
metric, Special for Ex- 
tremely Low Flow 

Askania Regulator Co. 

Bowser Inc. 

Brooks Rotameter 

Commercial Research 

Fischer & Porter 

Hays Corp. 

Neptune Meter Co. 

Schutte & Koerting 

Yellow Springs Inst. 


METERS, Liquid, Weighing 
Bowser, Inc, 

Commercial Research 
Engineering Res. & Dev. 
Richardson Scale Co, 
Vehling Instrument 


METERS, Mileage 
Eclipse-Pioneer Div. 
Engineering Res, & Dev. 
Jaeger Watch Co. 
Knopf Instrument 
Obmer Register 
Sangamo Electric Co. 
Speedometer Electric 

S. Taximeter 
Veeder- Root, Inc. 
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METERS, CONDENSATION to METERS, TIME 








te en ee ne nnn nnn nn nnn - = ===; 


Flow and Liquid Level Meters—Mechanical 


e For measuring, controlling, integrating flow of water, steam, air, 
oil, gas and other fluids. Recorders with either square root or evenly 
divided charts. Interchangeable range tubes provide for changing 
meter capacity without change of orifice. 

Brown Pneumatic Transmission Type Flow Meters for hazardous 
locations and for remote readings. 

Also Brown Differential Converter, a pneumatic balance flow 
transmitter, contains no mercury or seals; has wide rangeability. 
Send for Catalogs 2221, 2022, and 2281. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 
4579 Wayne Ave., Philadelphia 44, Pa. 








MINNEAPOLES 


Honeywell 


meen. Oil (See Meters, 








my 






Minneapolis-Honeywell Builders- Providence Fischer * Porter Co. 



























Liquid) Mittelman Electronics dagan Corp Henszey 
METERS, -orttics, cBeo  Erupectiomesrs, Hee BESO. ens = 
Flowmeters, Orifies) Schutte & Koerting Mason-Neilan Regulator ti 
METERS, Oxygen (See I— ‘Taylor Inst. Cos. Republic Flow Meters METERS, Station 
Gas ane Nalyzer; 2—Gas METERS Reactive Com- Rockwell Mfg. American Meter Co. 
Meter: ponent” Simplex Valve & Meter Bristol Co. 
METERS Phase Angle poo i Radio Corp. Taylor Inst. Cos METERS, Steam (See 
- Phase- Angle Met- rng on Radio = METERS, Shunt Flowmeters, Steam) 
rs) a, Co, ee gee METERS, Time 
nares, Pitot T eneral Elec. Co, urlington Ins 0. . 
Flowmeters, te tet Toke Landis & Gyr Inc. Cole Instrument —_ oe Co. 
METERS, Positive Di RCA Manufacturing Columbia Elec. Mfg. aaaee, Chris 
‘ ositive Dis- Sangamo Electric Dale Instruments Boer Nclomtithe 
placement (See Gas Me- ‘Triniett Elec. Inst. Daven Co, Berkeley Scientific 
tors, Positive and Liquid Westinghouse El Electronic Development Betts & Betts 
Meters, Volumetric) Weston’ Electrical” “Inst. Fischer & Port Boeckeler Instrument 
Instrument Reslators Bristol Co. 









METERS, Prepayment 
American Meter Co. 
General Electric Co. 


Cramer Co., Ine. 
Cyclotron Specialties 
Elec. Tachometer Corp. 


METERS, Rotary Displace- 
ment 






Radio City Products 
Rawson Electrical Inst. 








Askania Regulator Co. 


































Landis & Gyr, Ine. Reiner Electronics 

Sangamo Electric Co. Brodie - Sangamo Electric Gorrell & Sorrell 

METERS, | Proportional Henszey Co. Fee te Ce. aydon Co. 

merican Meter Co, were Corp. I d ri 1 

Bailey’ Meter Co. Smith Corp., A. 0. Westinghouse Elec. Jaeger. eA oo 

ristol Co. M RS, S ted saad Flow J-B-T Instruments 

Fischer & Porter pode coy agater' Co. Bowse! Marion Electrical Inst. 

Foxboro Co. Bailey Meter Co, Brooks Reteneter Co. National Instrument Co. 

Mason-Neilan Regulator Bristol Co. Commercial Research Paragon Electric Co. 
(Continued) (Continued) (Continued) (Contiaued) 























































NIAGARA 
METERS 





BAILEY 
Bluid Meters 


For STEAM - LIQUIDS - GASES 


@ Bailey Fluid Meters are designed to 
indicate, record and integrate the flow of 
steam, liquids, or gases under practically 
any p 

A “great veal of indi 
and integrating combinations are pore 
for use with four distinct types of flow 


mechanisms. 
of possible combina- 


This large varie 
tions enables the flow meter engineer to 


For most liquids including: 
specify equipment which is pre-eminently 
suited to any flow 


@ COLD WATER @ OILS 

© HOT WATER @ SOLVENTS cores sok aseaposionn Se ecineiaene 
distance eam the primary element, Bailey 

© CHEMICALS @ SYRUPS 


BUFFALO METER (0. 


electric transmission. 
2906 Main St., Buffalo, N. Y. 








re 


Single nutating piston volumet- 





ric displacement type, with 


integrating registers. 








For detailed information consult Sweet's 
Engineering Catalogs or request a copy of 
etin No. 301. 
BAILEY METER COMPANY 
IVANHOE ROAD CLEVELAND, O 
y Mete 


1O4! 























METERS, TIME to MICROSCOPE ILLUMINATORS 





REPUBLIC 
FLOW METERS 


Republic electrical type flow meters are 
available for measuring the flow of all 
types of liquids and gases. Meter 
bodies are built for metering fluids at 
line pressures up to 10,000 lb. per 
sq. in. and for all ranges of differential 
pressure. The reading instruments — 
indicator, recorder and integrator—are 
of the remote reading type and can be 
located any distance from the point of 
flow measurement. 


WR:TE FOR DATA BOOX 702 


REPUBLIC FLOW METERS CO. 
2240 Diversey Pkwy. Chicago 47, Ill. 


REPUBLIC 


INSTRUMENTS ¢ CONTROLS 





METERS, Water (See 
Liquid Meters, 
trie; 
Liquid) 


METERS, Watt-Hour 
Associated Reseurch 
Duncan Electric 
Elec. Co. 


Roller-Smith 

a age Electric Co. 
Sticht 

Veeder- Stoo! t 
Westinghouse Elec. 


Phillips Petroleum 
Potter Instrument 
Production Instrument 
Rawson Electric oo 


Warren Telechron Co. 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 


METERS, Ultraviolet Radi- 
ation 


Beckman Instruments 
a meters, Weir 
Nuclear Inst. & Chem. 
Pfaltz & Bauer 
Photovolt Corp. 
Westinghouse Elec. 


General Electric X-Ray 


Georator Cor 
Marconi 


METERS, Venturi (See Nucleoniec Corp. 
Flowmeters, Venturi) Radiation Counter Labs. 
R-C Scientific Inst. 
METERS, V- —. {eee Sensitive Research 
Flowmeters, Wei Special Instruments Lab. 


METERS, ee sci Posi- Western Radiation Lab. 
e 


tive Displacement (Se 


Gas Meters, Positive; MICROAMMETERS (See 
see Meters, Liquid, Volu- Ammeters, Microamme- 
metric) ters) 


















PRECISION 
FLOWMETERS 


are but 

one of 

our line 
of high 

precision 
pneumatic 


instruments. 


Standard flow orifices 
Liquid manometers 

Remote reading flowmeters 
High pressure flowmeters 
Flowmeter calibrations 


NATIONAL INSTRUMENT 
LABORATORIES 
4001 38th St., Brentwood, Md. 








Volume- 
also Flowmeters, 


METERS, Rif (See Flow- 
METERS. ~l Intensity 


D. 
Instruments Ltd. 


meeneen Ee ICA. LAB- 
ORATORY APPARATUS 

mh & Company 

G. M. Manufacturing Co. 

Kauffman-Lattimer 

Laboratory Equipment 

La Pine & Co., A. 8. 

Microchemical ‘Service 

Micro- Metric Inst. 

Parr Instrument 

Radiation Counter Labs. 

Uhrig Co., J. F. 

MICRODENSITOMETERS 
(See Densitometers) 

MICROFARADMETERS 

Jas. G. 


Triplett Elec. 
Westberg Mfg. Co. 
Weston Elec. Inst. 
MICRO-MANIPU- 
LATORS 

Bausch & Lomb 
Bidwell Instrument 
Gamma Inst. Co. 
Industrial Instruments 
Mico Instrument Co. 
Process & Instruments 
Zeiss, Inc., Carl 


MIN WN 


Brown Area Meter body for 


APOL?HS 


Honeywell 


MICROMANOMETERS 

(See Manometers, Micro) 
MICROMETERS, Calendar 
Precision Thermometer 
Size Control 


MICROMETERS, Dial 


B. C. 
Amthor Test. Mach, 
Cady & Co., E. J. 
Exact Weight Scale 
Federal Products Corp. 
Ferner 

en. Enge, & Model Wks. 
Glogau & Co. 

Marshall Co. 

Micro Master Co. 


Starrett Co. 


MICROMETERS, Electronic 
Aero Tw. 


DoAll Co. 

Electric Eye Equip. 
Electro Products Labs. 
Federal Products Corp. 
Graham-Mintel Inst. 
Hathaway Inst. Co. 


(Continued) 
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Flow and Liquid Level Meters—Electric 


e For record:ng, indicating, controlling and totalizing flow of 
fluids. Unsurpassed for power plant applications where accurate 
results are paramount and where instrument is at a temote 
location from point of measurement. Recorders available with 
either square root or evenly divided charts. 
A variety of meter bodies available for handling from 2 to 
10,000 lbs. line pressure. Also 
metering viscous fluids, hot tar, Bunker ‘‘C”’ oil, etc. Send for 
Catalog 2221 and 2022. 

MINNEAPOLIS-HONEYWELL ReGutatTor Co., Industrial Division, 
4579 Wayne Ave., Philadelphia 44, Pa. 


i 
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Hickok Elec. Inst. 
Photoswitch, Ine. 
Poole Instruments 
Rockwell Engr. 
Schaevitz Engg. 
Sherron Metallic 
Stevens-Arnold, 
Wilmotte, Inc. 


nay og hoe External 

Brown & Sha 

Elgin National. ‘Watch 

Lufkin at e 

Marshall Co. 

Maveg Machine Sales 
Millers Falls 

Park Sales 

Poole Instruments 

Pratt & Whitney 

Rimat Machine 

Scherr Co., Inc. 

Size Control Div. 

Slocomb Co., T. J. 

Starrett Co. 

Swedish Gage 


— Filar 


American Optical Co. 
Bausch & Lomb 

Fecker, aa 

Ferner 
Gaertner “Sclentific Corp. 
Jarrell-Ash Co, 


MICROMETER, Flying 
Magnetic Gauge Co. 


MICROMETER, Internal 
Brown & Sharpe 

Lufkin Rule’ Co, 

Maveg Machine Sales 
Micro Products Co, 
Millers Falls Co. 

Poole Instruments 

Rimat Machine 

Scherr Co., . 
Slocomb Co., J. TF. 
Starrett Co. 
Swedish Gage 
Zeiss, Inc., Carl 


MICROMETERS, 
American Optical 
Bausch & Lomb 
Engis Equipment 
Fecker, Inc, 
Fish-Schurman Co. 
Gaertner Scientific Corp. 
Instrument Dev, Labs. 
Jarrell-Ash Co. 
Keuffel_& Esser Co. 
Leitz, Inc. 


Inc. 


Optical 


Moge: 
Palos Optical ‘Co, 
Scherr Co., an 


& 
Optical” Co. 
Zeiss Inc., Carl 


NSTRUMENT C0. 


N AVEN 
2 OHIO 


MICROMETERS, Pedestal 
Bartelt Engg. Co. 


Swedish Gage Co. 
MICROMETERS, Radio 
Electro Products Labs, 
Hastings Inst. Co. 
Panoramic Radio 
Sensitive Research inst, 


MICROPHONES 
Amperite Co. 

Audio Instrument 
Automatic Elec, Chicago 
Brush Development 
Eby Inc., Hugh 
Electro-Voice Mfg. 
Globe Phone Mfg. Co. 
Gulton Mfg. 

Kellogg Switchboard 
Leich Electric 

Massa _ Jaboratories 
Rauland- Borg Corp. 
RCA 


MICROPROJECTOR 
American Meas. Insts, 
Bausch - Lomb 
Ferner 

General Biological 
International Micro 
Jones & Lamson Mach, 
Leitz, Inc 

Mine Satety Appliances 
Pfaltz Bauer 
Scherr Co., Inc. 
Stocker & Yale 
Wilder, Ine. 


MICROSCOPE ACCES- 

SORY INSTRUMENTS 
American Optical 
Bausch & Lomb Optical 
Bidwell Instrument 
Burton Mfg. Co. 
Erb & Gray 
Ferner Co. 

yaertner Scientific 
General Biological 
International Micro 
Leitz, Ine, 
Lovins Eng 
Microchemical 
Zeiss, Ine., 


MICROSCOPE 
NATORS 


Corp. 


Service 
rl 


ILLUMI- 


American Optical 
Bausch & Lomb Optical 
Boehmke Optical Co. 
Burton Mfg. Co, 

Central Scientific Co. 
Clarkstan Corp. 

Erb & Gray 

Ferner Co. 

Gaertner Scientific Corp. 
General Biological 
General Elec. Co. 


(Continued) 
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a com 
Micros¢ 


meche 
unsur 
and o 
job-tai 
your F 
needs! 


Internationa 
Leitz, Inc. 

Lindly & Cc 
Microchemic 


Zeiss, Inc., 
MICROSCO! 
Compariso 
Bausch & | 
Ferner Co. 
Jarrell-Ash 
Ieitz, Inc. 
Zeiss, Inc. 
MICROSCO 
American O; 
Bausch & 
Boehmke Oy 
Federal Mf; 
Ferner Co. 
General Bio 
Internationa 
Jarrell-Ash 
Teitz, Inc. 
lovins Engr 
Peurising 


mgnence 
(See 
commer) 
MICROSCO 
Bausch & 
Boeckeler I) 
Detroit Te: 
Ferner Co. 
Fisher Scie 
Gaertner Sc 
Gordon Co. 
Leitz, Inc. 
Olsen Testi 
Pittsburgh 
Riehle Divi 
Steel City ' 


ajonesco! 


pa q 
Bausch & 
Ferner Co, 
Internation: 
Polarizing 


MICROSCO 
Farrand Oy 
General Ele 


(Co 








Pedestal 
Radio 
bs, 


“Inst, 


nicago 


ach, 


nces 


ES- 
ENTS 


ical 


Corp. 





git? ind 
q Je & . yor® 140 
% G owt” ° we 4 0 vl 
on yo"! . 
yet 


a highly versatile tool 
for precision machine 
work and inspection, the 
Compound Base equip- 
ped with the microscope 
of your choice becomes 
a complete Toolmakers 
Microscope ........ 


mechanically 
unsurpassed 
and optically 
job-tailored to 
your particular 
needs! 


GRAY 












854 So. Figueroa St., Los Angeles 17 


International Micro 

itz, Inc. 

Lindly & Co. 
Microchemical Service 
Optical Service & Dev. 
Pfaltz & Bauer, Inc. 
Precision Scientific 
Stocker & Yale 

Zeiss, Inc., Carl 
MICROSCOPES, Ballistic, 
Comparison 

Bausch & Lomb Optical 
Ferner Co. 

Jarrell-Ash Co. 

Leitz, Inc. 

Zeiss, Inc. 


MICROSCOPES, Binocular 


Ferner Co. 

General Biological 
International Micro 
Jarrell-Ash 

Teitz, Inc. 

Tovins En 

Polarizing Instrument 


Zeiss, Inc., Carl 


MICROSCOPES, Biological 
(See Microscopes, Bi- 
nocular) 
MICROSCOPES, Brinell 
Bausch & Lomb Optical 
Boeckeler Instrument 
Detroit Testing Mach. 
Ferner 
Fisher Scientific Co. 
Gaertner Scientific Corp. 
Gordon Co. 
Leitz, 


Py Inst. & Mach. 


microscopes, Dark Field 


American Optical 

Bausch & Lomb Optical 
Ferner Co. 

International Micro 
olarizing Instrument 
MICROSCOPES, Electron 
Farrand Optical 

General Electric Co. 

orth An American Philips 


WiCROSCOPES, Finish 
Comparison 
piericap Optica 1 
ausch & Lomb Optical 
Compar Instruments 
(Continued) 









Engineers Specialty Div. 
Engis kx pet 

Fecker, J. 

Ferner Co. 

Gaertner Scientific Corp. 
Instrument Dev, Lab. 
Leitz, In 
Optical 
Pike & 
Scherr Co., 

Stratex instrument Co. 
Zeiss, Inc., Carl 


MICROSCOPES, 

Inspection 

(See Microscopes, Finish 
Comparison) 


ne, 
Development Corp. 
Co., a Ww. 


MICROSCOPES, Measuring 
American Optical 

Bausch & Lomb Optical 
Central Scientific Co. 
Clarkstan Corp. 

Dome Precision 

Engis Equipment 

Fecker, Vv. 

Ferner Co. 

Gaertner Scientific Corp. 
Griswold Mfg. Co. 
Instrument Dev, Lab. 
Jarrell-Ash Co. 

Leitz, Ine. 

Maveg Machine Sales 
Mico Instrument Co. 
Iulos Optical Co. 
Scherr Co., Inc. 

Stebar Co, 

Wilder, R. 8. 

Zeiss, Inc., Carl 


MICROSCOPES, Metallo- 
graphic 


Abrams Instrument 
American Optical 
Bausch & Lomb 
Ferner Co. 

Gamma Inst. Co. 
General Biological 


Lovins Engr. 

Mico Instrument Co. 
eee Service & Dev. 
Pfaltz & Bauer, Inc, 
Scherr Co., Inc. 
Stocker & Yale 

Zeiss, Inc., Carl 


MICROSCOPES, Petro- 
graphical 
American Optical 
Bausch & Lomb Optical 
Ferner Co. 

Leitz, 2. 

Polarizing Instrument 
Zeiss, Inc., 


MICROSCOPES, Thread 
Contour (See Micro 
scopes, Finish Compari- 
son) 

MICROSCOPES, Tool- 
maker’s 

Alina Corp, 

American Meas. Insts. 

Bausch & Lomb Optical 

Boeckeler Instrument 

Clarkstan Corp. 

Dome Precision 

Engis Equipment 

Ferner Co. 

Gaertner Scientific Corp. 

Goerz Amer. Optical 

Leitz, Ine, 

Maveg Machine Sales 

a Instrument Co. 
Pfaltz & Bauer 

Scherr Co., Ine. 

Stratex Instrument Co. 

Zeiss, Inc., Carl 

Zenith Optical Co. 


MICROSCOPES, Wire 


aging 
Bausch & Lomb Optical 
Clarkstan Corp. 
Ferner Co. 
Zeiss. Inc., Carl 
MICROTOMES 
American Optical 
Baldwin Locomotive 
Bausch & Lomb Optical 
Cambridge Inst. Co. 
Central vA SER Co. 
Ferner 
Tntereational Equip. Co. 
Jarrell-Ash Co. 
Leitz, Ine. 
Lovins Engr. 
‘fico Instrument Co. 
Thomas Co., Arthur H. 


MICPOVO! TMETERS 
(See Voltmeters, Micro) 


MILEAGE METERS (See 
Meters, Mileage) 


MI'K TESTERS (See 
Testers, Milk) 
MILLIAMMETERS (See 
Ammeters, Milliammeters 


MI! |}IOHMMETERS (See 
Voltmeters, Millivolt- 
meters) 


MILLIVOLTMETER 
(See Voltmeters, Milli 
voltmeters) 

MINE GAS INDICATORS 
(See Detectors, Mine 
Gases) 


MICROSCOPES to MINE GAS INDICATORS 





Made in 
U. S. Zone of 


Germany 


>, 


|) 
















STEREO-MICROSCOPE 


with 


Unique Mechanism for 
Quickly Changing 
Magnification. 
WY For All Magnifications 
Free Working Distance 


of 334” Remains Con- 
stant Due To New Type 


Objective. 


Write for Literature 


CARL ZEISS, INC. 
485 Fifth Avenue 
New York 17, N. Y. 


Guaranteed Uninterrupted Repair Service 








Moisture a Problem 


in your production, storage, 


shipping, buying and selling? 


Save grain, 


popcorn, nuts, hundreds of other products that mildew 
and rot when moisture is not controlled. Speed and control produc- 
tion of dehydrated vegetables, powdered eggs, cocoa, gun powder. 


TO CONTROL—YOU MUST KNOW 
THE MOISTURE CONTENT 


Over 18,000 laboratories, mills, 


fruits, vegetables. 


Save spoilage and speed production. 
Learn more about the simple, faster 
Steinlite Moisture Tester. 


MAIL THE COUPON! 


EEO BURG 





elevators, 


manufacturers, 


now TEST 
MOISTURE ACCURACY IN ONE MINUTE with Seedboro's Steinlite 
New Model 400G Moisture Tester. Other use the Steinlite (5 minute) 
Liquid Cell to determine maturity and control processing of fresh 











Seedburo Equipment Co. 
618 Converse Bidg., Chicago 6, Ill. 


| [Oprocess, [Jmanufacture, 


Cibuy, (sell 


Please tell how your Steinlite may help me reduce spoilage or speed 


production. 
Firm name 
Address 
City 


State 
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MIRRORS to MOTORS, SYNCHRONOUS 





MIRRORS ——— 
Acme Industrial 


American Lens 
Bache, Semon } 
Bausch & Lomb Optical 


Boehmke — Co, 


Bray Optica 

Cal-Astro Optical Labs 

Century Geophysical 

Clark & Sons 
Curtiss Labs. 
Dearborn Scientific £ 
Dome Precision ° 
Fecker, Inc. 


-§ % 
oie Minne woop CELLOPHANE 


Geophysical Inst. Co. VENEERS GLASSINE SPE 





ge PL 
Hathaway Inst. Co. PLYWOOD PLASTER 
gees — hoe EXCELSIOR LEATHER 
a. Settee al Lab. STRAW FABRICS 
International Gass a PULP WOOL TOPS 
asain weraniies pi AND Bia 

Lancaster: Lens Co. AL 
Oe INSULATING MATERIALS 


National Research 
Pacific Univ. Prod. ° 
Palos Optical Co. and many other materials can 


Perkin-El Corp. | i i = 8 
Perkin-Elmer Corp. be determined instantly and ac- | 
Ricker Ina, _— curately with one of our small, 
obinson Optica D 

Simpson Optical Mfg light, portable, battery-cpertia 
Insley uabs. 
Ui 1 Optical 4 

Univis — gauges. 
Warren-Knight Co. 


Zenith Optical 

MOSULATION METERS Look for this symbol of reliability 
Electronic Div. Lab. 

General Rlectric . on the meter dial. 











Dependable drives for charts, Nevin Elena. ter 
tapes, pens,valves, controls etc. Rvivania. Elec, Prod. 
Weston Elec. Inst. Corp. 


Prompt delivery. Send for details cain meen fo0 
also Testers, Moisture) K A Y D E L 


Alpha-Lux Co. 


MERKLE-KORFF GEAR CO. [Ree MOISTURE GAUGES 


214 N. MORGAN: ST: CHICAGO 7.4L. neg Products Co. 126 Liberty Street, New York 6, N. Y. 
General Elec. Co. 

Hart Moisture Gage 
H & H Thermostats 
Measurements Corp. 












































Moisture Register Co MOTOR STARTERS (See Lear, Inc. 
Precision Scientific Starters, Motor) Merkle-Korff Gear Co. 
Segoe Rate. Co. MOTORS, Fractional H. P. Oster Mfg. Co. 
. . rdex, ne. . . . 
“The Best Book of its kind—not only on Glass Sherron Metallic Amglo Corp. Sctwien Bag. Os. 
Blowin’ sd ee Barher-Colman Co. Servomechanisms, Ine, 
g but on hundreds of techniques MOISTURE TESTING AP- Bodine Elec. Co. Small Motors, Ine. 
2 TUS (See Test- Burke Electric Co. Standard Dayton Corp. 
Scientific and Industrial] stanrens Reis i 
ur-Amsco Corp. Transiciol Corp, 
u t a MOLECULAR STILLS Dorothea Mechanisms, Gale ¢ 
Distillation Prod., Inc. — retipse-Pioneer Div. erence et 
MONOCHRONATIC LIGHT LEicor, Inc, . Laboratory 
“ SOURCES (See Light Electric Indicator ainsi 
Sources, Monochromatic) Electro Engrg. Products og! oat 
A Cor 
Electro Mechano Co, soon Der 
MONOCHROMATORS Potrhiia Comore Barber-Colman 
© | anally game Optical Ford Instrument ranger ag 
Laboratory Techniques |  fisscite8" gest Bes ata Bietln 
Ferner Co. — — Industries pow a dl o. Ine. 
Gaertner Scientific Corp. -M Laboratories 
General Elec, X-Ray Dept. Hathaway Instrument Dorothea Mechanisms, Gale 
ved —— rey ~ um. Haydon Co., A. Ww. og THES 
arrell-As 0. o 
WILLIAM E. BARR and VICTOR J. ANHORN Leitz, Ine. emcee ree scutes Electro Engrg. Products 
Gulf Research and Development Co. ot ct. gene. Kollsman Inst. Div. Ford Instrument 
Zeiss, Inc., Carl Lear, inc. — = ee MOL 
This book appeared in serial form in Instruments MONOCH ROMETERS, Metbie- Cut Sive, Heller Co. 
from December 1945 to November 1947 (both inclu- Ah... ae Holtzer-Cabot Elec. 
er erkle- KO! ¥ Py 
sive) and was hailed in many laboratories and plants Kauftman-Lattimer Norcross Corp. “ay eae Though \ 
as “the last word on a hundred and one useful sub- parentage APN <aiet Raytheon “ite.” Co, ntas a te and spec 
jects.” MOTION INDICATORS Redmond Co, Machlett & Son 
“ ik Aero Electronics Reeves Instrument = thie Co —. Co. 
Skilled Technician Barr and Scientist Dr. Anhorn Sel Co Cm = Robinette Oa, W. C. Oster Mfg. Co. @ custom 
have jointly written the MOST INFORMATIVE Brush Development Schwien Eng. Co. ple- avers, _ Tee. 
Sage rt te Bullders- Providence Signal Electric Mfg. Parr Instrument Co. model m 
ook on glass blowing ever prepared. Century "Geophysical Small Motors, Inc. | sae By A 
Slec. Tachometer Corp. 7 ma: otors, . 
Not only is construction explained in detail, but the Foxboro Co. Standard Dayton, Corp. a ing spec 
n 
apernting peincigies of all pieces of apparatus are Knopf Instrument " a Times Facsimile Corp. order an 
a tin- q elci e! 
explaine MasoncNellan Reg. Corp, -*ansicotl Corp. Westinghouse Elec. 
380 PAGES Photoswitch, Ine. MOTORS, Geared ments i 
RCA Manufacturing Abe Seslveisent MOTORS, Synchronous in 
epublic Flow Meters Amglo Corp. Alina Corp. 
promi «ye ose — + ggeoemg. of Servo-Tek Products Barber-Colman Barber-Colman 
i ne Electr Beck 
agrams, total over 300. MOTION RECORDERS Brown Inst Div, Bendix ‘Marine Products | 
Uramer 0., ne, ec, 0. 
24 TABLES. EXPERTLY-COMPILED INDEX. pr ogy Cyclohm Div. Burke Electric Co. 
. Bristol Co, Dorothea Mechanisms, Gale Coleman Instruments 
$6.00 postpaid Brush Development ae age gs ane 
ti r ag Be oy Electro Engrg. Products Cyclohm D Div. 
= Fo! nstrument y 
emittance must accompany order ~~ —— paella General Elec. Co. Dorothea Mechanisms, Gsl# 
y Gorrell & Gorrell Gleason- Avery Eclipse-Pioneer Div. 
INSTRUMENTS PUBLISHING CO a oa alipee 
e Martin-Hubbard Corp. a A. W. nes 4 Om 
. ° ) eller Co. Slectyme Motor Prods. 
921 Ridge Ave., Pittsburgh 12, Pa. RCA. Manufacturing" _-‘Holtzer-Cabot_Elee. Fairchild Camera CA 
R Flow Meters (Continued) (Continued) 
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ory 


lucts 


, Gale 


sea A a aR 


ean 


2 IN T= TYPE 


SPECIALLY-DESIGNED & MANUFACTURED + RATINGS FROM 1/3000-1/6 hp 










a. rs Y 
RERAS 


GOVERNOR-CONTROLLED SELF-SYNCHRONOUS DRAG CUP 


SHUNT SERIES 


DC & AC TACHOMETER 


COMPOUND PERMANENT-MAGNET SPLIT-FIELD 


SEPARATELY EXCITED UNIVERSAL INDUCTION 


RELUCTANCE HYSTERESIS ONE- TWO- & THREE-PHASE 


DC & AC SERVO TOTALLY ENCLOSED AC DYNAMICALLY BRAKED 


ONE-, TWO-, THREE- & FIVE-SPEED 


REELMOTORS syiciemeiecias aa STABILIZED HYSTERESIS 





IN A WIDE VARIETY OF FRAME TYPES AND SIZES 





ba 


oumancs INOTEs soc 
THERE ARE over 600 sasic 


MODELS TO MEET YOUR NEEDS 


Though we do not carry units in stock, the wide range in types 
and specifications of the over 600 basic models will usually allow 


Our business is solely in the design, 
engineering, and production of special 
units. They are for use, and are eco- 
nomical, only when the highest stan- 


seas 


dards of performance are ired. 
@ customer to select one that meets his specifications; or a basic a om - sae ie high a 
model may be easily varied to meet the most unique and exact- By ment manufactured with appropriate 
ing specifications. Every unit is designed and manufactured to ey skill and care. We do not “sell from 








stock” or compete with low-cost, mass- 
production units (i.e.: for appliances, 
low-cost tools, etc.). If your require- 
ments demand a manufacturer of 
proven ability, with a reputation over 
many years for designing and pro- 
ducing to the highest standards and 
most exacting specifications, Elinco 
can then serve your needs. 


order and individually tested to insure meeting specified require- 
ments in every respect. 


When inquiring or requesting quo- 


tations, you must submit detailed 
description of your problem so we 
may forward the proper literature 


and information promptly. 


ELECTRIC INDICATOR CO. 


CAMP AVENUE SPRINGDALE, CONN. oe 


ite: ELUENT A 4 UE DHS AMY wage so3te 20 isaatial : 
Eee IM OR MAR tan Hore SOE sic ak 
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MOTORS, SYNCHRONOUS to OHMMETERS 


nuclear 


NUCLEAR INSTRUMENTS for virtually every radiation 
counting requirement have been developed and proved 
in step with the rapid progress of nuclear research. From 
a pen-size radiation monitor to a complete laboratory, 
Nuclear offers precision-made equipment of wide versa- 
tility and established performance ability. 

For special techniques and unusual applications, 
Nuclear is ready to work with you to provide instruments 
to fit your requirements... Or to assist in development 
of special equipment where the need is indicated. 


© Scaling Instruments 
© Radiation Detectors 


© Monitoring Instruments 
© Uranium Prospecting Units 








Boes Co., W. W. 
Collins Radio Co, 
Doelcam Corp, 
Dusenberg Co. 
Eastern Science Co, 
Eastern Specialty Co, 
Eclipse-Pioneer Div. 
Elgin National Watch 
Federal Telephone 
Inc., Frederic 


Ha & Sons 
Hastings Inst. Co. 
feiland Research 
Keuffel & Esser Co. 
Lear, Inc. 

Leupold & Stevens 
Marine Compass Co, 
Martin-Hubbard Corp. 
Negus, T. S. & J. D. 


RCA 

Ritchie & Son 

Sperry Gyroscope 
Stafford Co. 

Summers _ Gyroscope 
Triplett Elec. Inst. 
Vectron, Inc. 

Weston Electrical Inst. 
White Co. 


NEEDLES, 
tration 
Alpha Instrument Co. 
Central Scientific Co, 
Fisher Scientific Co. 
Humboldt Mfg. Co. 
Koehler Instrument 
Olsen Testing Mach. 
Precision Scientific 
Tagliabue Div. 
Van Keuren Co, 


NEEDLES, Dip 





Asphalt Pene- 


L. EB. 
Marine Compass Co. 


NEEDLES, Gillmore 
American Inst. Co. 

Central Scientific Co. 
Fisher Scientific Co. 
Humboldt Mfg. Co. 

Olsen Testing Mach. 
Precision Scientific 

Riehle Div. 


NEEDLES, Penetration 
(See Needles, Asphalt 
Penetration) 


NEEDLES, Vicat 
American Inst. Co, 
Central Scientific Co. 
Olsen Testing Machine 
Fisher Scientific Co, 
Humboldt Mfg. Co. 
Riehle Div. 


NEPHELOMETERS 
Baird Associates 
Central Scientific Co. 
Coleman Instrument 


NOISE MEA 
Orr SURING 


Amperite Co, 
Ballantine Labs, 
Daven Co, 
Electronic Dev. Lab, 
Empire Devices, Ing, 
Engineering Res, & De, 
Ferris Inst. Corp, 
General Elec, . 
General Radio Co, 
iad Electric 
Measurements . 
Scott, Inc., oop. 
Sound Apparatus Co, 
Tobe Deutschman 
Western Electric 
NOISE RECORDING 4p, 

PARATUS om 
Alden Products 
Audio Instrument 
Brush Development Co, 
Engineering Res. & Der, 
General Radio Co, 

A 


Sound Apparatus Co, 
NOZZLES, Flow 
Airflo Instrument 
Askania Regulator 
Bacharach Indust. Inst, 
Bailey Meter Co. 
Bristol Co. 
Brown Inst. Div, 
Builders-Providence 


orp. 
Penn Ind. Inst. Corp, 
Phoenix Prec, Inst. 
Republic Flow Meters 
Simplex. Valve & Meter 
Taylor Inst. Cos, 
NUCLEAR MEASURING 
DEVICES 
Automatic Temp. Contr 
Berkeley Scientific 
Canadian Radium 
Cyclotron Specialties 
Distillation Products 
El-Tronics, Inc. 
Ferner Co. 
General Electric Co, 
Geophysical Instrument 
Herbach & Rademan 
High Voltage Eng, 
Instrument Dev. 3 
Kelley-Koett Inst. Div, 
Krohn-Hite Inst. 
Loudon Insts. 
Lovins Engr. 
Martin-Hubbard Corp, 
Menlo Research Lab, 
Morgan Instrument 
Nuclear Instrument 
Nuclear Research & Da, 
Nucleonic Corp. 
Potter Instrument 
Precision Radiation Insts, 
Radiation Counter Labs. 
Standard Scientific Suppl 
Sylvania Electric 
Technical Associates 























ho “Ya Tracerlab, Inc. 
A 0 q * ellige, Inc 
© Radioactivity Demonstration © Complete accessories for the Klett. Mtg. Co. Victorven East. On OHMMETE 
Leitz, Ine. 
Equipment nuclear laboratory Photovolt Corp. NULL DETECTOR ee 
* . Rubicon Co, Brown Electro-Meas. Cole a... 
© Complete Counting Systems © Special Instruments Zeiss, Inc., Carl General Radio fee 
° . . NESSLER TUBES Hewlett-Packard ce Co 
* Radioactive Chemicals MESSLER TU MacDonald Co., W. & FP Hlecro tech 
. . Marion E be Plect 
SEND FOR THIS COMPLETE CATALOG —e Sclentitie Co. Millivac Instrument Electronic 
Full data on all Nuclear Instru- Fish-Schurman Co, wheuseees Sie. a oe De 
. Fisher Scientific Co. OCEANOGRAPHI g eral Kile 
ments and related equipment. Hoallige, “ine. STRUMENTS AND ickok Ele 
Kimble Glass Co. EQUIPMENT Marion Ele 
Kontes Glass Co. G. M. Mfg. Co. National Te 
LaMotte Chemical Prod, Kahl Scientific Inst, Radio City 
Podbielniak, Inc. Leupold & Stevens Rawson Ele 
Scientific Glass App. Southwestern Ind. RCA Div. 
Specialty Glass Co. Wallace & Tiernan de 
NEUTRON SOURCES OCTANTS, NAVIGATINGE Shallcross } 
nuclear U. 8S. Radium Corp. Bausch & Lamb oe — 
-pP s le 
NITROGEN DETERMINA- Hclipse Pioneer Di. Triumph 'M 
mtn Link Aviation Devices — Weston Ele 
243 West Erie Street, Chicago 10, Illinois, Cable Address: ARLAB, N. Y. ‘Alves Go; As Bs: ODOMETERS On GEN 
Boekel & Co. Elec, Tachometer Corp, Coming Gl 
ao — _ - Central Scientific Co. Jones Motrola Fr “cn ati 
Chicago Apparatus Co, Matthews Instrument ie inn 
Fisher Scientific Co. Kimble Gi 
Laboratory Construction OHMMETERS Ko Nie r1a 
Laboratory Equip. Corp. _Assoctated Bescarch, tate Go 
Ford Instrument MUD SCALES (See Scales, International Resistance Federal Telephone Microchemical | Service caren thet (oe Podbi 
General Elec. Co. Mud) Precision Resistor Co. Geophysical Inst. Co, |e eg - 6 ae a R.3 ow ena 
Gleason-Avery Sensitive Research Inst. Hand & Sons dates cientifie Co, Giinpard inst. Lab Tee 
Hansen Mfg. Co. MULTIPLE SCALE ME- Shallcross Mfg. Hastings Inst. Co. Pacey & Co Clough-Brengle Co. struments 
Haydon Mfg. Co. TERS Simpson Elec. Co. Heiland Research argent are Cole Insteument.._ See Gets 
Holtzer-Cabot Elec. American Elec. Sales Co, Westinghouse Elec. Jacobs Instruments Scientific Glass Apparatus ye ae ments vai 
International Register Cloush-Brenste, Go * Weston Elec. Inst. Corp. | Kenyon Instrument Cc. Tagliabue : Degueckmaas Cort OIL TEST 
Kollsman Inst. Div. Cole Instrument Leupold & Stevens Taylor & Co., W. A. Electronic Dev. Lab. MENTS 
ees uaeer OP. Electric Des. & Mfg MULTIPLIERS, High azarane Compass “Co. NOISE ANALYZING AP- Electronic Instrument = | 
a Electronic Dev. Lab. Voltage a Se. PARATUS Electronic Mfg. Seabenier | 
oe diet Ce General Elec, Co. Cole Instrument tts a Co. Aerovox Corp. E1ectro-Tech Equip. Bien Co 
en, ce wee Marion Elec, Instrument Electro-Tech Equipment foisture Register Co. Brush Development Co, Esterline- Angus Central Se 
Cee te ee Bags M. B. Mfg. Co Feiler Engineering National Co. Electronic Associates General Elec. Co. aL. Sc 
Servomechanisms, Inc. Meters, Inc. Precision Apparatus C Negus T, 8. & J. D. Electronic Design Corp Gray Ini e ook Resea 
Small Motors, Inc. ‘ ae. RCA : Hickok Elec. Inst. Dillon & € 


Precision Aparatus Corp. 


Shallcross Mfg. Co. 


Rieker Instrument Co. 


Empire Devices, Inc. 


Fish-Schurr 


Sperry Gyroscope Rawson Elec. Inst. Co. y : ongine Res, & Dev. Industrial Inst, Co. . 
Summers Gyroscope Sensitive Research Inst. ae ee Ritche & Son Goneral Blect. Co. . Kellogg. swited oe "? 
Telechron Inc. Shallcross g. NAUTICAL INSTRU- Serdex, Inc. Generai Radio Co. Leeds & Northrup Co. General Ei 
Times Facsimile Corp. Seen 2 Co. MENTS ne aa 4 Electric eS Me. Co. ong 

i q Supreme Inst. Corp. Stafford Co. Meters, Inc. * 
Fransicoll Corp Triumph Mfg. Co. American Paulin System ‘Thompson Clock Co. Scott, Inc., Hermon National Tech. Labs. RA ‘- 
MOUNTINGS, Shock & Westinghouse Elec. poker, Compass Co tical White Co., David Televiso Co. sremeten Aaa Humboldt 
egtern lectro-Mech. ‘ adio roduc 

Vieation Aserétng : Bendix Marine Products wavigaTiowAL INSTRU- NOISE FILTERS RCA’ Div. oa 
Barry Corp. MULTIPLIERS Betts & Betts “  Aerovox Corp. Reiner Electronics Ls 
Goodrich C Bliss & MENTS pebler In 
3o00drich Co, Dele: Snstranaat 8 Amer. Communications Roller-Smith Menlo Re 
Lord Manufacturing Co. “pant "he Cook Electric Abrams Instrument Electro Products, Labs. Sensitive Research Inst. Miso ‘Instr, 
M. B. Mfg. Co. Electronic Dev. Tb Doelcam Corp. Aero Electronics Empire Devices, Inc. Simpson Elec, Co. Moeller "In 
Electronic ‘Insirument Dusenbery Co. Arm’ Corporation Kellogg Switchboard Sticht Co. Moisture 
MUD ANALYSIS Fe'ler Engineering Eastern Specialty Co. Baker Compass Co. Scott, Inc., Hermon Triplett Elec, Inst. arr Sects 
Sieun Gorp General Thee, Co, Kclipse-Pioneer Div. Bausch & Lomb Optical Technology Instrument Welch Scientific Photovolt ¢ 
i Instrument Resistors Co. Elec. Tachometer Corp. Bliss & Co, ne, Dente nan |. SED. eee ty Corp. Podbielnial 


Johnson-Williams Ltd. 
Menlo Research Lab. 
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Thordarson Electric 
United Transformer 


Wheelco Inst. Co. 





(Ce 





8, 
ASURING 


». Control 
ific 
m 


div, 





“and zs shields. 


GLENDALE 4, 


OHMMETERS, Millohm- 
meters 


Burlington Inst. Co. 

Cambridge Inst. Co. 

Cole Instrument 

~~ Instruments 
Ww. 


Blectro- Tech Equip. Co, 
Electronic Development 
Electronic Dev. Lab. 
Feiler Engineering 
General Elec. Co. 





v. 
Reiner Electronics 
Sensitive Research Inst. 
Shallcross Mfg. Co, 
Simpson Mfg. Co. 
Sticht Co. 
Triumph Mfg. 6 
Weston Elec. Inst. 
OIL CENTRIFUGE 
TUBES 
Corning Glass Works 


Freas Glass Works 
-B Instrument Co. 


Corp. 


Moeller Inst. Co. 
Podbielniak, Inc. 

Precision Scientific 

OIL, Lubricating for In- 
struments & Watch hes 

See Instrument Oils) 


OIL TESTING INSTRU- 
MENTS 


American Inst. Co. 
Boekel & Co. 
Brabender Corp. 

raun Corp. 

Central Scientific Co. 
Be Research Labs. 
lion & Co 

ma Schurman Co. 
Fisher Scientific Co. 
ardner Laboratory 
General Elec, Co. 
rin Corp. 


Inc, 
Inc, 


(Continued) 








“Detigners | ‘aid custom bitiders it Seale- 
| O-Matie counting circuits, Geiger Mueller 
* counter tubes, portable radiation detect- 
00s, jpulse” generators, linear amplifiers, 


TECHNICAL ASSOCIATES 
“3730 SAN FERNANDO ROAD 


CALIFORNIA 


Precision Scientific Co. 
Refinery Supply 


Scientific Glass ape 
Scientific Inst. Co 
Taylor Inst. Cos. 
Thomas Co., Arthur H, 
Trimount Inst. Co. 
Ultra-Violet Products 
Visco-meter orp. 
Weksler Thermometer 


OIL WELL laa IN- 
STRUMENT 
Coleman i 
Geophysical Inst. 
Geotechnical Corp. 
Heiland Research 
Johnson-Williams, Ltd, 
Menlo Research Lab. 
Podbielniak, Inc. 
R-C Scientific Inst. 
Ruska Inst. Corp 
Sperry-Sun Well Survey. 


OPACIMETERS 
American Inst. Co. 
Bausch & Lomb Optical 
Electronic Prod. Co, 
jaertner Scientific 
Gardner Laboratory 
Photovolt Corp. 


OPERATION, Indicators 
Automatic Elec, Sales 
Bristol Co. 

Brown Inst. Div. 
Eclipse-Pioneer Div. 
Elec. Tachometer Corp. 
Foxboro Co, 


OPERATION, Recorders 
Alfax Ind. Inst. 
Abrams Instrument 
Amthor Testing Inst. Co. 
Autocall Co. 
Automatic Elec. 
Bacharach Ind. 
Bristol Co. 
Brown Inst. Div. 
Cincinnati Time Rec. 
Cole Instrument 
Cramer & Co., Inc. 
Dickson Co. 

Elec. Tachometer Corp. 
Esterline-Angus Co. 
Foxboro Co. 

Friez Instrument 
Gaertner se aad ae a 
Instrument Lab. 

Marsh Corp. 

McDonnell Odometer 
Paragon Electric Co. 
Tagliabue Div. 


Chicago 
nst, 








NY 


ECLIPSE-PIONEER 


GUARANTEED ACCURACY 10 WITHIN 15 
MINUTES ON ALL PRODUCTION UNITS 


For more than 17 years Eclipse-Pioneer has been a leader in 
the development of high precision synchros for aircraft, marine 
and industrial applications. Today, thanks to this long experi- 
ence and specialization, Eclipse-Pioneer Autosyn* Synchros 
give you a guaranteed accuracy of 15 minutes (maximum) on 
all individual AY 200 type 400 cycle transmitters, differential 
generators, control transformers and resolvers. Furthermore, 
this phenomenal accuracy applies to all production units in this 
series. Where special applications are involved, Eclipse- 
Pioneer will supply Autosyn Synchros with an even finer 
degree of accuracy. And remember, when you buy from Eclipse- 
Pioneer, this high precision is yours at the lowest possible cost. 








PRECISION-BUILT BY 


*REG. TRADE MARK BENDIX AVIATION CORPORATION 


OHMMETERS te OPERATION RECORDERS 


ia 











Loox For THE PIONEER marx oF quatity 
REG. U.S. PAT. OFF. 


Typical Performance Characteristics for one AY-201-3 
Autosyn Synchro when transmitting to: 





One Control 
Transformer 


Two Control 
Transformers 


Three Centrol 
Transformers 





INPUT 
Voltage 
Frequency 
Current 
Power 
Impedance 
OUTPUT 
Voltage max. 
(rotor output) 
Voltage at null 
Sensitivity 
Voltage 
phase shift 
System accuracy 
(max. possible 
spread) 




















26-volts, single-phase 
400 cycles per second 
105 milliamperes 
0.90 watts 

85-+-j240 ohms 


18.0 volts 
30 millivolts 
315 millivolts/degree 


18.5 degrees 


0.5 degrees 


For detailed information, write to Dept. A 


ECLIPSE-PIONEER DIVISION of 
TETERBORO, NEW JERSEY 








26-volts, single-phase 
400 cycles per second 
130 milliamperes 

1.4 watts 

80+-j180 ohms 


15.5 volts 
20 millivolts 
270 millivolts/degree 


24.5 degrees 


0.5 degrees 
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AVIATION CORPORATION 


26-volts,single-phase 
400 cycles per second 
155 milliamperes 

1.9 watts 

77+-j149 ohms 


13.3 volts 
20 millivolts 
230 millivolts/degree 


28.0 degrees 


0.5 degrees 





Other E-P precision components for servo mechanism and computing equipment: 
Servo motors and systems e rate generators e gyros ® stabili- 
zation equipment e turbine power supplies e remote indicating- 
transmitting systems and special purpose electron tubes. 



























































































































































OPTICAL BENCHES to OPTICAL PARTS 








FS MULTI-LAYER | OFIGAS Soca 
INTERFERENCE FILMS 


Dichroic & Achromatic Beam Splitters 



































Ww 

AAMA| = 
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Ww 
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> —— 
a ZZ 
WHITE LIGHT r t YELLOW RAYS 
t 


Achromatic Spectral Selection Effect; the incident 
light is split into two beams, one reflected, one trans- 
mitted, each beam retaining the spectral properties 


of the original incident beam. 


Transmission or reflection peaks as high as 85 to 
90% but the spectral bands are relatively broad. 


Submit your problems and ask for bulletin MI-318 
giving graphs of standard types now available. 


FISH-SCHURMAN CORPORATION 
62 Portman Road, New Rochelle, N. Y. 





Chromatic Spectral 
Selection Effect; a 
certain portion of the 
spectrum is reflected, 
remainder trans- 


OPTICAL 
Benches, Optical) 


OPTICAL FLATS (See 


Flats, Optical) 


OPTICAL PARTS 
Alpha Instrument Co. 
American Optical 
Vaird Associates 
Bayside Watch 1 
Bausch & Lomb Optical 
Binswagner & 

Bolsey Corp. 

Bray Optical Co. 
Buchele Optical Co. 
Cal-Astro Optical Labs. 
Clark & Sons 

Curtiss Labs. 

Dearborn Scientific 
Dome Precision 

E & S Optical 
Electro- Physics 

Fecker, Inc. 
Fish-Schurman Co. 


General Scientific 
Geophysical Inst. Co, 


Ilayward Scientific Glass 
Henson Co., Fred C. 
Herron Optical 

Ice Optical Co., H. C. 
International Glass 
Industro-Scientifie Co. 
Jones Optical Works 
Kollmorgan Optical Co, 
Lancaster Lens 

Leitz, Inc. 

Lindly & Co. 

Machlett & Son 

Mann Co., W. I. 
Optron Laboratory 
Pacific Optical 

Pacific Univ. Prod. 
Palos Optical Co. 

| Penn Optical & Inst. 

| Perkin-Elmer Corp. 
| Plummer & Kershaw 


| Precise Measurements Co 

Republic Lens 
Schneider-Cogswell 

Simpson Optical 

| Stafford Optical 
Stratex Instrument Co. 
Tinsley Laboratories 

| Unertl Optical Co, 

Univis Lens Co, 


BENCHES (See 


OPTICAL MICROMETERS 
(See Micrometers, Optics) 


Gaertner Scientific Corp. 


Goerz Amer. Optical Co. 





















Lenses, prisms, aS 
complete optical in 
special order or 
precision- -made 
inch tolerance 
facilities of Tins 
producing — : 
copic dim 
eg “sm blanks ever pro’ 


Send us your specifica 
are involve 
at reasonable rates. 







PRECISION 
MANUFACTURING 
OF OPTICAL COMPONENTS 


pheric mirrors, 

instruments — on 
by the thousands, 
to millionths of an 
s. The production 
ley Laboratories are 
| components from 
sions to the largest 
cessed. 


ptics 



















tions. If optics 
d, our facilities can deliver... 


laboratories 


Tinsley Y 


2532 GROVE ST + BERKELEY, CALIF. 








NENTS Any Size For 
Astronomical and Physical 
Research 
e 
Parabolic, Sphericai, Ellipsoidal 
and Plane Mn:rors 
= 
Plane Parallel PLates 
SCHLIEREN SysTEMS 
. 

Interferometer PLATES 
e 
LENSES and Prisms of Glass 
* 

Natural or Synthetic CrysTaLs 
*. 

Complete Optical and Mechanical 
INSTRUMENTS 
. 

Made to Specifications 
e 
High Vacuum Coating 
e 


John Unertl Optical Co. 


3551-3555 East Street 
Pittsburgh 14, Penna. 


High Precision Optica, Compo- 








THERE'S NO SUBSTITUTE 
FOR 
EXPERIENCE 


SCIENTIFIC LENS COATING 





Consult our optical 
engineers for all your 


HIGH VACUUM COATING 


of lenses, prisms and specialized 
optical systems. 


FIRST SURFACE MIRRORS 
PLASTIC METALIZING 


PACIFIC UNIVERSAL 
PRODUCTS CORP. 


168 Vista Ave. Pasadena 6, Calif. 











LENSES | Designers 
PRISMS Manufacturers 











ter. 








PRECISION MADE OPTICS 


Low Reflection Coatings 
Optical Super Finishing of Metals 


PRECISION GROUND LENSES 


We are fully equipped for quantity 
production of fine quality lenses. We 
specialize in projection, telescope, 
microscope, photographic and sextant 
lenses—all types of prisms and filters. 
Quality of materials and workmanship 
guaranteed. State your needs. It is 


probable that we can serve you bet- 


SCHNEIDER-COGSWELL, 


1849 No. Halsted St., Chicago 14, Ill. 


of Your Requirements 


For 


Plastic Lenses 


Also 


INC. 
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SOMCO's steady progress for over a quarter of a century has been the in- 
evitable result of the SOMCO policy of sound engineering, skilled workmanship 






and uncompromising adherence to the most rigid standards. SOMCO engineers 






are constantly developing new ideas for the application and economical pro- 





duction of lenses—prisms—complex optical systems embodying the latest 











designs and methods in the ever-broadening field of precision optics. 


SOMCO PRODUCTS INCLUDE 
PROJECTION LENSES ® CAMERA LENSES * SOUND OPTICAL SYSTEMS 


PRISMS © RETICLES ® SILVERING AND ALUMINIZING 
SOMCO LENS COATING FOR MAXIMUM LIGHT TRANSMISSION 








MANUFACTURING COMPANY 
3200 West Carroll Avenue, Chicago 24, Illinois 
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OPTICAL PARTS to OSCILLOGRAPHS 





1. CHROLUMINUM first-surface MIR- 
RORS reflect between 85% and 
95% throughout the infra-red, visi- 
ble, and near ultra-violet spectral 













































regions. 

2. CHROLUMINUM MIRRORS ‘are of 
superior optical quality; are amply 
hard and durable for use in instru- 


ments and most optical equipment. 


3. CHROLUMINUM MIRRORS are 
available now, and are less expen- 
sive than you might think. 


Made by EVAPORATED of Ithaca 


Since 1935 Manufacturer of Opaque and 
Semi-Transparent Mirrors 


Free descriptive folder on request 





EVAPORATED METAL 


eee een eek @ ma mek, | 
ITHACA, 


NEW YORK 














Acme Scientific 
American _, 
Bausch & Lom 
Cal-Astro Optival Labs. 
Crystal Research Labs. 
Dearborn Scientific 
Engis Equipment 
Farrand Optical 
Fecker, Inc. 

Ferner Co. 
Fish-Schurman Corp. 
Gaertner Scientific 


Jones Optical Works 

Lindly & Co 

Mann Co., W. I. 

Optron Laboratory 

Palos Optical Co. 

Perkin-Elmer Corp. 

Plummer & Kershaw 

Republic Lens 

Thermal Syndicate Ltd. 

Tinsley Laboratories 

Unertl Optical Co. 

Zenith Optical Co. 

OPTICAL PROJECTORS 
(See Projectors) 

OPTICAL TESTING _IN- 
STRUMENTS (See Test- 
ing Instruments, Optical) 

OPTIMETERS 

Amer. Measuring Insts. 

Scherr Co., Ine. 

Zeiss. Inc., Carl 


ORIFICE METERS, (See 
Flow Meters, Orifice) 


ORIFICE FITTINGS 

Builders- Providence 

Daniel Orifice Fitting 
Co. 


. Instrument 
Robinson Orifice Fitting 
Simplex Valve & Meter 


ORIFICES, CALIBRATED 
ies Flow Meters, Ori- 
ice 


ORIFICE PLATES (See 
Flowmeters, Orifice) 


ORIFICES, ADJUSTABLE 
American Meter Co. 
Bailey Meter Co. 
Scientific Inst. Co, 


ORSAT GAS APPARATUS 
(See Gas Analyzers, Or- 
sat) 

ORTH-TOLIDIN TEST- 
ING OUTFIT 

Hellige, Inc. 

LaMotte ee Prods. 


Taylor & Co. W. A. 
Wallace & Tiernan 


OSCILLATORS, Audio-fre- 
quency 


Amer. Communications 
American Time Prods. 
Amplifier Co. 
ey Development 
oonton Radio Corp. 
So wl Inst. Co. 
Central Scientific 
Clippard Inst. Lab. 
Clough-Brengle Co. 
Commun. _~ Lab. 
Control Cor 
Flectro-Medical Lab. 
Electro Products Labs. 
Electro-Tech. Equip. 
Electronic Dev. Lab. 
Electronic Instrument 
Electronic Mfg. Co, 
Electronic Prod. Co. 
Engineering Res. & Dev. 
Feiler Engineering 
Ferris Inst. Corp. 
Freed Transformer 
Jeneral Elec, Co. 
General Radio Co. 
Geophysical Inst, Co. 
Hathaway Inst. Co. 
Hewlett-Packard 
Hickok Elec. Inst. Co. 
Islep Radio Mfg. 
Jackson Elec. Inst, 
Krohn-Hite_ Inst. 
Leeds & Northrup Co. 
Lewyt Meial Prod. 
Madison Elec. Prod. 
Measurements, Inc. 
Millen Mfg. Co. 
Phillips Petroleum 
Polarad Electronics 
Radio City Products 
Rahm Instruments 
RCA Div. 
Reiner Electronics 
Sherron Metailic 
Southwestern Ind., Elec. 
Sylvania Elec. Prod, 
Televiso Co. 
Thordarson_ Elec. are 


t. 
Electrical. Inst. 


Waterman Products 
Wiancko , Engineering 


OSCILLATORS, Microwave 
Amer. Electroneering 
General Electric Co. 


Raytheon Mfg. Co, 
RCA Div. 

Sperry Gyroscope Co, 
Sylvania Elec. Prod. 


OPTICAL PARTS, Fused 
Quartz 














Optical 





Precision 


All Types 


Photographic 
Schlieren 
Sighting 

Interferometer 


Related Optical 
Products 


OPTRON LABORATORY 


2725 Salem Avenue 
Dayton 6, Ohio 
















Windows 








OSCILLATORS, Radio-fre- 
quency 


Aerovox Corp. 
Airborne Inst. Laboratory 
Audio-Tone Oscillator 
Bliley Electric Co, 
Boonton Radio Corp. 
Bradshaw Instruments 
Clarke Inst. Corp. 
Clippaid Corp. 
Clough-Brengle Co, 
Collins Radio Co. 
Crystal Research 
Electro-Medical Lab. 
Electronic Dev. Lab. 
Electronic sae gy 
Electronic Mfg. 
El-Tronics, Inc. 
Engineering Res. & Dev. 
Feiler Engineering 
Ferris Inst. Corp. 
Freed Transformer 
General Electric Co. 


Hewlett-Packard 
Hickok Elec. Inst. Co, 
Islip Radio Mfg. 
Jackson Electrical Inst. 
Kay Electric 

Lavoie Laboratories 
Lewyt Metal Prod. 
Lyman _ Electronic 
McFarlin Co, 
Measurements Corp. 
Millen Mfg. Co. 
Polarad Electronics 
Precision Apparatus 
Premier Crystal Labs. 
Rahm Instruments 


RCA 

Rollin Co, 

Sherron Metallic 
Simpson Elec. Co. 


Sperry Gyroscope 
Standard Piezo Co. 
Sylvan Electronic Labs. 
Sylvania Elec. Prod 
Technology Instrument 
Televiso Co. 

Triplett Electrical Inst. 
Triumph Mfg. Co. 
Ultrasonic Engr. Co. 
Walkirt Co. 

Waterman Products Co. 
Weston Elec. Inst. Corp. 


OSCILLATORS, Ultrasonic 
Audio-Tone Oscillator 
Gen. Precision Lab. 
General Radio 
Hewlett-Packard 

Kay Electric 

Reed Research 
Southwestern Ind. Elec. 
Sperry Products 

Ultrasonic Engr. Co. 
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OSCILLOGRAPHS, Auto 
matic 


Brush Development 
Century Geophysical 
Consolidated Engg. 
Electro-Tech Equip. Co, 
Feiler Engineering 
General Elec. 
Geotechnical Corp. 
Hathaway _ Instruments 
Heiland Research 
Sherron Metallic 
United Cinephone Corp. + 
Waterman Products Co, 
Westinghouse Elec. 


OSCILLOGRAPHS, Cath 
ode ray 


American Lens Co, 
Beam Instrument 
Bradshaw Instruments 
Browning Labs. 
Central Scientific 
Clippard Inst. Lab. 
Clough-Brengle Co. 
Cole Instrument 
Commercial Research 
Dayton Acme Co. 
DuMont Labs., Inc., A. B. 
ake McCullough 


Electronic Dev. Lab. 
Electronic Instrument 
Electronic Tube 
Engineering Res. & Dev. 
Federal Telephone 
Feiler Engineering 
Fredericks, George 
Furst Electronics 
General Elec, Co. 
General Radio Co. 
Hathaway Inst, Co. 
Heiland Research 
Hickok Elec. Inst, Co 
Hytron Radio & Elec. 
Industrial Electronics 
Jackson Electrical Inst. 
Lavoie Labs. 

Millen Mfg. Co. 

North Amer. Philips 
Precision Apparatus 
Process & Instruments 
Rauland Corp. (Tubes) 
Raytheon Mfg. Co. 
RCA Div. 

Supreme Instruments 
Standard Arcturus 
Sylvania Elec. Prod, 
Tektronix, Inc. 
Thordarson Elec. Mfg. 
Triplett Electrical Inst. 
Triumph Mfg. Co. 
United Transfer Corp. 
Walker-Jamieson, Corp. 
Waterman Prod. Co. 
Wyland (Tubes) 









Reco 


Phe 
plifier 
strip 


Fur 
types 


recor 


PHOTR 


6516 De’ 


car 

























Recording 
Instruments 




















Photron oscillographs and am- 


plifiers providing instantaneous 


| 
strip chart recordings. | 


| Furnished in many different 
types to fulfill your particular 


recording needs. | 


PHOTRON INSTRUMENT COMPANY — 


Cleveland 2, Ohic 





6516 Detroit Ave. 


Type A-500 
12-channel 


Oscillograph Recorder 


© The Heiland 500, because of the 
extremely small size and light 
weight, is widely used in aircraft and guided missile testing and by industrial 
and general research laboratories. The use of highly sensitive Heiland galva- 
nometers permits the measurement of strains without the use of amplifiers. 


For further information write 


HEILAND 


RESEARCH CORPORATION 


OSCILLOGRAPHS to OSCILLOSCOPES 


strains 


© Portable 


© Compact (6 3/4” 
x 913/16" x 12 3/4”) 


® Light weight (33 Ibs.) 






dependable instruments 










® Easy loading 
@ 2 to 12 channels 


®@ Many other features 
found only in 
much larger recorders 





af. °).,d 


DENVER 





130 East Fifth Street 
Denver, Colorado, USA 








“= 1] ORIFICE PLATES 


Ring gasket and orifice 
plate for ring type 
a flanges 


h Blank plates and tags 
carried in stock 





| JEW. TURNER ELECTRIC CO. 


6138-40 N. BEECHWOOD ST. 
t P.O. BOX 6564 
p. PHILADELPHIA 38, PA. 























OSCILLOG RAPHS, Mov- 


Baldwin-Lima-Hamilton 
Cambridge Inst, Co. 
Century Geophysical 
Edin Electronics 
General Electric 
Geophysical Inst. Co. 
Hathaway Instruments 
Heiland Research 

San! 0. 

Waterman Products Co, 
Westinghouse Elec. 


OSCILLOGRAPHS, Multi- 
element 


Alden Products 

Alfax Paper & Engg. 
Baldwin-Lima-Hamilton 
Beam Instrument 


Century Geophysical 
Coleman Instrument 
Consolidated Engg. 
Edin Electronics 
Electro-Medical Lab. 
Electro-Tech Equip. 
Engineering Labs., 
Feiler Engineering 
General Elec. Co. 
(Continued) 


Inc. 


Geophysical Inst. Co. 
Geotechnical Corp. 
Hathaway Instruments 
Heiland Research 
Sanborn Co. 
Southwestern Ind. Elec. 
Waterman Products Co, 
Westinghouse Elec. 
OSCILLOGRAPHS, 
electric 
Baldwin Locomotive 


Cambridge Inst. Co. 
Electro-Medical Lab. 
Engineering _Labs. 
Geophysical Inst. Co. 
MeFarlin Co. 
Waterman Products Co. 


CER LSORAT ES, Record- 
ng 


Piezo- 


Alden Products 
Alfax Paper & Engg. 
Baldwin Locomotive 

Brush Development 
Cambridge Instrument Co. 
Century Geophysical 
Coleman Instrument 
Consolidated Engg. 

Edin Electronics 
Electro-Medical Labs, 


(Continued) 


Electro-Products Lab. 
Engineering Labs., Inc. 
Genera] Elec. Co. 
General Radio Co. 
Geotechnical Corp. 
Hathaway Inst. Co, 
Heiland Research Corp, 
Martin-Hubbard Corp. 
Offner Electronics 
Photron Instrument 
Rahm Instruments 
Reed Research 
Sanborn Co, 
Southwestern Ind. Elec, 
Sound Apparatus Co. 
Triumph Mfg. Co. 
Waterman Products Co. 
Westinghouse Elec. 


OSCILLOSCOPES 


Aeroquip Corp. 
Beam Instrument 
Browning Labs. 

Brush Development Co. 
Central Scientific Co. 
Clippard Inst. Lab. 
Clough-Brengle Co. 
Cole Instrument 
Commercial Research 
DuMont Labs., Inc., 
Electronic Dev. 


(Continued) 


A. B. 


Electronic Instrument 
Electronie Tube 
El-Tronics, Inc. 
Feiler Engineering 
Furst Electronics 
General Elec. Co, 
General Radio Co, 
Harvey Radio Labs. 
Hickok Elect. Inst. 
Hycon Mfg. 
Jackson Electrical Inst. 
Lavoie Labs. 
Millen Mfg. Co. 
National Co, 
Polarad Electronics 
Precision Apparatus 
Radio City Products 
RCA Div. 
Reiner Electronics 
Sherron Metallic 
Supreme Instruments 
Sylvan Electronic Labs. 
Sylvania Elec, Prod. 
Tektronix, Inc. 
Television Equipment 
Thordarson Elec, Co, 
Triumph Mfg. Co. 
Ultrasonic Engr. Co. 
Waterman Prod. Co, 
(Continued) 


PHOTO LENSES FOR YOUR LAB., RESEARCH, ETC. 





@ PROCESS LENSES 
@ SPECIAL RECORDING 
@ TIME LAPSE 


@ TELEPHOTO—(FOTOTEL) 
roblem is simplified using our great o 
Focal lengths from % | 

day free trial. Our special facilities 
etc.) are at your command. Feel free to write us for 
interest. (Write Dept, Lens Leb.) 


uropean makers. 







lenses ore subject to a 15 


mountii 
‘special 





@ f:0.8 UP 


@ OSCILLOGRAPHY 
@ LENS COATING 
e@ WIDE ANGLE 
ind varied stock of lenses, representative of the best 
to 48 inches in practically all speeds and mounts. Test 
of personnel and shop (lens coating, 
our complete lens list indicating your 





@ PORTRAIT 


@ PRISMS 
@ SPECIAL MOUNTS 


@ TELEVISION 
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« 1897 CHICAGO, ILL. 


Americon 



















OUTPUT METERS te PHASE SEQUENCE INDICATORS 








PRECISION ELECTRONIC TEST EQUIPMENT 
MODEL 77 OSCILLOSYNCHROSCOPE 


For the study of short duration pulses and micro- 
second time intervals, the Hycon Model 77 Oscil- 
losynchroscope is unexcelled. Great flexibility for 
all types of pulse and delay measurements is 


provided. Sweeps of 10 us, 30 us, 


100 us, 300 us, 


1000 4s, and 3000 us on internal or external trig- 
ger. Any 10 us or 30 us portion may be selected 


and expanded to 4 inches. 
10 to 2000 CPS. Crystal 


P.R.F. is variable from 
controlled markers, 


spaced 10 us and 50 .s, are locked with internal 
trigger. Self calibration of Y axis from a square 
wave generator whose amplitude is directly cali- 
brated on a dial reading in 1/10th volts. Delay 


calibration micro-vernier dial 


readable to .05 us. 


Video amplifier gain of 350 times, flat to 5 mega- 
cycles from 20 CPS, with six-step frequency-com- 


pensated attenuation up to 1000:1. 








PRECISION POTENTIOMETER 


The Hycon Precision Wire Wound Potentiometers 
are designed and manufactured to meet the criti- 
eal performance requirements of guided missile 
components. Units are regularly produced with 
0.1%. Linear and non-linear 
potentiometers can be supplied to your design re- 
within the resistance range of from 
10 to 100,000 ohms with standard resistance tol- 
erances of + 5% and power ratings of 1 watt. 


linear tolerance of + 


quirements 


2961 E. Colorado St., Pasadena, California 
207 Barr Bidg., 910 17th St. N.W. Washington, D. C. 














FIVE INCH 
OSCILLOSCOPE 


T-601-B 


@ Y AMPLIFIER 


10 mv. rms/in. —3db 2cy 
to 12 Mc. 

X AMPLIFIER 

250 mv. rms/in. —3db 2cy 
to 250 Ke. 

Z INPUT 

{.5V. visible for marking 
RECURRENT SWEEP 

10 cycles to 100 Ke. 
TRIGGERED SWEEP 

10 ms. to 105 ms, 
INTERNAL CALIBRATOR 
Measures 10 mv. to 500 v. 
PROBE 

10 mmf. 2 megohms 

Ae GOcy SWEEP 
$399.50 FOB N. Y. C. 


TELEVISION EQUIPMENT CORP. 


238 WILLIAM ST. 


WIDE BAND e HIGH 


grade ro ae 


T60Pe is wide’ 
WRITE 


DETAIL SHEET N-92 


NEW 


YORK 7, NS 


GAIN 





The TEC model T-601-B is a general purpose high quality 
cathode ray oscilloscope with all the features requisite to 
a laboratory equipment. Sturdy construction, high- 
ents and top engineering design, the 
used in the country's top laboratories. 


FOR 


if 








OUTPUT METERS 
Alina Corp. 
Assembly Products 
Ballantine Labs. 
Brush Development 
Chicago Indust. 
Clippard Inst. 
Clough-Brengle Co. 
Cole Instrument 

Dale Instruments 
Daven Co, 

Electronic Development 
Electronic Instrument 
Electro Products Lab. 
Electro-Tech Equip. 
Feiler Engineering 
General Elec. Co. 
General Radio Co. 
Hewlett-Packard 

Hickok Elec. Inst. 
Jackson Electrical Inst. 
Marion Electrical Meters 
M B Mfg. Co, 

Meters, Inc. 

Precision Apparatus 
Radio City Products 
RCA Div. 


Reiner Electronics 
Sensitive Research 
Shallcross Mfg. Co. 
Sylvania Elec. Prod. 
Triplett Elec. Inst. 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 


Inst. 


oe. Controlled atmos- 


pistifation Products 
DoAll Co. 

Electric Hotpack 
Laboratory Equip. Corp. 
Precision Scientific 
Sodermann Heat 
Surface Combustion 
event Engineeripg 


VENS, i mg Oscillator 


Piles Electri 

Federal Telephone 
Premier Crystal Labs. 
RCA Div. 

Valpey Crystals 


OVENS, iatersbery 
Aloe Co. 
American In fist “Co. 


Burrell Tech. Supply 
Central Scientific Co. 
Dietert Co. 

Electric Hotpack 
Falstrom Co. 

Federal Telephone Co. 
Ferner Co. 

Fisher Scientific Co. 
General Biologica} 
Gordon Co. 
Grieve-Hendry Co. 
Huppert Co. 

K & H Industrial Prods. 
Lindberg Engineering 
Modern Elec. Wab. 
Precision Scientifice 
Sargent & Co. 
Seedburo Equipment Co. 
Sodemann Heat & Power 
Standard Sctence Sup. 
Standard Scientific 
Stoelting Co., i. 
Surface Combustion 
Tenney Engineering 
Thomas Co., Arthur H. 
Valverde Labs. 

Welch Scientific 


OVER & UNDERWEIGHT 
INDICATORS FO 
BEAM SCAL 

Howe Scale Co. 

Jacobs Bros, Co., Inc. 

Photoswitch, Inc. 

Seedburo Equipment 

OXYGEN ANALYZER s 
(See Gas Analyzers, 
Oxygen) 


OXYGEN & NITROGEN 

TESTING APPARATUS 
(See Gas Analyzers, Oxy- 
on & Nitrogen Annpa- 


us 
Eclipse- Pioneer Div. 
Grove Regulator 
Mine Safety App. Co. 


OXYGEN DEMAND 
VALVES - Aireraft 
Eclipse-Pioneer Div. 
Gadgets Inc. 

Grove Regulator 

Mine Safety Appliances 


ones REGULATORS 


Rastian-Blessing Co. 
i Mite. Co. 


Felipse-Ploneer Div. 
Gaertner Scientific 


Mine Safety App. Co. 
Nester Co., Inc., L. G. 


PAINT changing color with 
temperature 
Claud 8. 


Gordon oo: 
Tempil Corp. 

Tenney Engineering 
PAINT HIDING POWER 
INSTRUMENTS (See 

Testers Paint) 
PANEL LIGHTS, INST 
MENT (See Pilot Lights) 
PANELS, Instrument 
Allied Eng. & Stamp 
Clark Cooper 
Cole Instrument 
Dittmore & Freimuth 
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Falstrem Co. 
Industrol Corp. 

Jones Motrola Corp, 

Minneapolis-Honeywel} 
Nankervis Co., G. L, 

























































Taylor Inst. Cos, 
Weksler Thermometer 
PANTOGRAPHS 
ae Scientific Corp, 
Henchel Co, 


Mico Instrument Co, 

ee Co. 
arren-Knight Co, 

Weber Co. 

PARTICLE SIZE 
APPARATUS 

American Instrument 
raun Corp. 

Mine Safety Appliances 


PASSOMETERS 
Keuffel & Esser Co, 


r Co, 
Zeiss, Inc., Carl 
tng gga 


Cc 
Keuffel & Esser Co. 
Testrite Instrument Co, 
Warren-Knight Co. 


Weber Co. 

White Co., David 

PELLET PRESSES (8y 
Presses, Pellet) 


PELORUSES 

Arma Corporation 
Bliss & Co. 

Hand & Sons 

Keuffel & Esser Co, 
Laboratory Specialties 
Leupoid & Stevens 
Marine Compass 
Negus T. 

Pioneer Instrument Co, 
Precision Therm. 

or — 
Staffo 

Thvine. albert Inst. Co, 
Warren-Knight Co. 


PENETROMETER NEE. 
DLES (See Needles, 
Penetrometer) 

ay “tae Industrial 
& Sm 


Brooke Tiasewtne 
Ess Inst. Co. 

Fecker, J. W. 
Kollmorgan Optical Co. 
Lenox Inst. Co. 
Penberthy Instrument Co. 
Perkin-Elmer Corp. 


PEReeperes. Military 4 


Bausch & Lomb 
Bray Optical Co. 
Buchele, : 
Fecker, J. W. 
Keuffel & Esser Co. 
Kollmorgan Optical Co, 
Unertl Optical Co. 
PERMEAMETERS, 
Aero Electronics 
Annis . 
Browne Russell 
Cambridge Finst, Co. 
Fisher Scientific Co. 
General Elec. Co. 
Hathaway Inst. Co. 
Leeds & Northrup Co. 
Rawson Elec, Inst. 
Rubicon Co, 
Welch Scientific 
PERMEARS TERS, Poros- 
y 


Cambridge Inst. 
Engineering Labs., Inc. 


1 Co. 
Precision Scientific 
Ruska Inst. Corp. 
Sheffield Corp. 


pH METERS (See Hydre- 
en fon Determination 
nstruments 


PHASE ANGLE METERS 
Amplifier Co, 
Clarke Inst. Corp. 


General Elec. Co. 
Kollsman Inst. Div. 
Leeds & Northrup Co. 
RCA Manufacturing Co. 
Rockwell Engr. 

Rollin Co. 

Sensitive Research Inst. 
Triplett Elec, Inst. 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 


PHASE INDICATORS 
Clarke Inst. Corp. 
Cole Instrument 


Sensitive Research Inst. | 

PHASE SEQUENCE IN- 
DICATORS 

Associated Research 

Cole Instrument 


Ferranti Electric 
Fox Valley Inst. 
General Elec. Co. 
Measurement Corp. 
Meter Devices Co. 
Sell Electric Co. 
Sticht Co. 





Elec 





This un 
in set 
detect 
five a 
Cabin 
operat 
a brid 
ammet 
missior 
right) 
compe 


100% 


P.O. 











PHASE SI 
Ford Instr 
General E! 
Sperry Gy 
States Co. 
PHOSPHA 

(See Te 

Machine: 


PHOTOEL 
LARISC 


PHOTOEL 
(See Ce 
PHOTOEL 
ANALY 
or Anal 
electric) 
PHOTOEI 
COMPA 
Color Ce 
electric) 
PHOTOEI 
TROLS 


Audio-Tor 





Engineeri 
Fisher-I’! 
Furst E 
General 
General 
Gorrell < 
Guardian 
Hathawa: 
Hillyer | 
Huggins 
Lumenite 
Madison 
Marion 
Martin-} 
Photoswi 
Potter 1] 
Robinett 
Rockwel 
Rubicon 


Wilson | 
Worner 





ment 


liances 


r Co. 


Poros- 





mission. Controls 


100% adjuster. 


P. O. Box 46 





a e e 
Electron-multiplier 
Photometer 





This unit represents the latest advance 


in sensitive photometers. 
detector unit has rotary shutter with 
five apertures and a dark position. 
Cabinet contains two complete line- 
operated stabilized power supplies, 
a bridge type amplifier and a micro- 
ammeter calibrated in percent trans- 
include (left to 
right) on-and-off switch, dark-current 
compensator, sensitivity selector and 


SEND FOR BULLETINS 
on this and other instruments. 


Ultrasonic Engineering 
(o. 


Maywood, lilinois 


Portable 








PHASE SHIFTERS 
Ford Instrument 
General Electric 
Sperry Gyroscope Co 
States Co 


PHOSPHATE TESTERS 
Testers & Testing 


Machines, Phosphate) 

PHOTOELASTICITY PO- 
LARISCOPE (See Po- 
aa Photoelasti- 
e 


PHOTOELECTRIC CELLS 
(See Cells, Photoelectric) 
vy Aa alae COLOR 
4 LYZERS (See Col- 
or Analyzers, Photo- 
electric) 


PHOTOELECTRIC COLOR 
COMPARATORS (See 
Color Comparators, Photo- 
electric) 


PHOTOELECTRIC CON- 
TROLS 


Audio-Tone Oscillator 
Automatic Elec. Chicago 
Berkshire Laboratories 
Brooke Engineering 
Dearborn Scientific 
ract-O-Ray 

“gs -Tronic Labs. 


ne 
lectric Eye Equip. 
lectric Sorting Mach. 
lectronic Prod. Co. 
Electro Physics Co. 
Engineering Res, & Dev. 
Fisher-Pierce Co. 

Furst Electronics 
General Electric 
General Power Plant 
Gorrell & Gorrell 
Guardian Electric 
Hathaway Instrument 
Hillyer Inst. 

Huggins Labs. 

Lumenite Electronic 
Madison Elec. Prod. 
Marion Electrical Inst. 
Martin-Hubbard Corp. 
Photoswitch, Inc. 
Potter Instrument 
Robinette Co. 

Rockwell Engr. 

Rubicon Co. 

Sticht Co. 

Westinghouse Elec. 
Weston Elec. Inst. Co. 
Wilson & Co, 

Worner Electronics 








Pua TOS Ammer RIC 
INSTRUMENTS 

Abrams yrermanbid 

Aero Electronics 

American Paulin Sys. 

Bausch & Lomb 

Fairchild Camera & Inst. 

Hillyer Inst. 

Leupold & Stevens 

Reed Research 

Stratex Instrument Co. 

Zeiss, Inc., Carl 

PHOTOGRAPHIC EXPO- 
SURE METERS 

Burke & James 

DeJur Amsco Copp. 

Dearborn Scientific 

General — Co. 

G-M Lab: 

Hickok Elec, In 

Madison Elec. 

Photovolt Corp. 

Rockwell Engr. 

Roller Smith 

Stratex Instrument Co. 

Triplett Elec. Inst. 

Weston Elec, Inst. 


PHOTOMETERS, Bar 
Gaertner Scientific Corp. 
Leeds & Northrup Co. 


PHOTOMETERS, Flame 
Baird Associates 
Kauffman- Lattimer 


st. 
Prod, 


Corp. 


Perkin-Elmer Corp. 
Process & Instruments 
Scientific Equipment 


PHOTOMETERS, Flicker 
Instrument Dev. Labs. 
Leeds & Northrup 
Precision Therm, 


PHOTOMETERS, 
nation 


Ansco 

DeJur-Amsco Corp 
Electro-Tech Equip. 
Fish-Schurman Corp. 
eg Elec, Co. 

M. Laboratories 
Hickok Elect. Inst. 
Instrument Dev. Labs. 
Leeds & Northrup Co. 
— Inc. 

Pfaltz & Bauer, 
Photovolt Corp. 
Rockwell Engr. 
Triplett Elec. Inst. 
Weston Elec. Inst. Co. 
Welch Scientific 


Inc. 


PHOTOMETERS, Micro 
(See Densitometers) 


Please mention THE 1952 


PHASE SHIFTERS to PHOTOMETERS 


instruments 








OSCILLOGRAPH 
GALVANOMETER 


No‘s. 8001, 8002, 8003 and 8004 ink- 
writing galvanometers have sensitivities 
from 3.5 to 40 volts per cm., resonant 
frequencies from 15 to 120 cps., resist- 
ances from 1000 to 2000 ohms, frequency 
response up to 350 cps., and a single- 
jewel pivot construction. Units are de- 
signed for multiple operation up to 10 
channels in a total width of 12 inches. 
















DIRECT-COUPLED 
AMPLIFIER 


No. 8100 direct coupled amplifier has a voltage amplifica- 
tion of 13, with a maximum output of 70 volts. Fre- 
quency response from d.c. to 10,000 cps. is flat within 
10%. Input impedance is 2 megohms; output impedance is 
150 ohms. Input may range from 0.1 mv, to 100 volts. 
Stability is better a 0. 1 mv. FA thirty minutes, or 0.5 mv. 
per day. for factors from 1 to 1 





PP 


OSCILLOGRAPHS 


Recorders can be supplied with 1, 
3 or 9 chart speeds — mpene e 
mm./sec. to 250 mm./se 

cations of OSCILLOGRAPH SALVAN. 
OMETER for frequency range. 























OSCILLOGRAPH 
AMPLIFIER 

No. 8121 special eapliier has a time constant of 

1 second, an P resp fo a square 

wave at high gain, input imped of | goh 

and input form 0.1 mv. 








to 1000 volts. At low 
gain, No. 8121 becomes a DC amplifier with a 
voltage gain of 100 and an input of 10 mv./mm. 


HIGH-GAIN AMPLIFIER 


No. 8130 amplifier, has a voltage gain of 1,000,000 and 
includes a built-in pre-amplifier. Frequency response is from 
1 to 200 cps. Input may range from 10 microvolts to 100 
millivolts. This amplifier is particularly suited for Biological 
studies. 

Many other types of recording and amplifier circuits are avail- 
able and special i can be bled to meet particular 
specifications. 















EDIN COMPANY, INC. 
207 Main Street 


Worcester 8, Mass, 






Please send complete information on: 

(.) RECORDERS (0 No. 8100 AMPLIFIER 
CL) NO. 8121 AMPLIFIER (1 No. 8130 AMPLIFIER 
() GALVANOMETERS 













SPECIAL (Enclose details) 









(NAME) 










(STREET) 





(NO.) 








(CITY) (STATE) 












POSITION 





COMPANY 


103 


INSTRUMENTS INDEX when writing. For addresses, see pages 157-179 
















104 


PHOTOMETERS to PIPE LOCATORS 





LOOK OVER THE BIG DRAKE LINE! 


Check all the possibilities offered by this remarkably 
complete and flexible line—already familiar to most engi- 
neers and production men for precision manufacture— 
low cost—proven performance. The large assortment of 
popular DRAKE Assemblies shown on this new display 
board (on view at leading jobbers’ everywhere) should 
give you many a valuable idea for 
your present and projected equip- 
Catalog 


ment. See it at ' once! 
euiadidin S oN 
write for frm R 
SOCKET & JEWEL wie B LIGHT ASSEMBLIES 


DRAKE MANUFACTURING CO. 


1711 W. HUBBARD STREET ¢ CHICAGO 22 











alt Nelipot 


World’s largest manufacturer of precision potentiometers! 










HELIPOT offers a unique combination 
of unequalled “know-how”, advanced 
manufacturing facilities and experi- 
enced personnel for solving your par- 
ticular problems in the application of 
precision potentiometers to modern 
electronic circuits. 


Suppliers to both Government and in- 
dustry, HELIPoT has developed high 
speed winding, assembling and testing 
equipment that combine custom-built 
precision with mass-production econ- 
omies. Multiple and single-turn designs 
. -- Single and double shaft extensions 
...ganged assemblies... custom- 
spaced taps...multi-turn dials... these 
and many other special features are 
part of the daily output at HeLipot! 


If you have a problem requiring 
precision potentiometers, bring it to 
Hetipot Corporation—world leader 
in its field. A call or letter outlining 
your problem will receive immediate 
attention! 





A Typical Example... 
This 10-Turn, Model “A” 
HELIPOT provides a 46” slide 
wire in only 134” dia. panel 
space. Resistance ranges—10 
to 300,000 ohms, power 
rating, 5 watts. Can be 
ganged with multiple units 
per shaft... supplied with 
custom-spaced taps... and 
other special features. 

Adaptable to a wide range of 
applications in experimental, 
military, industrial and edu- 
cational fields. Write for data! 











REPRESENTATIVES IN ALL PRINCIPAL CITIES 
Export Agent: Frathom Co.. New York 18. N. Y. 


‘ THE Helipot CORPORATION © SOUTH PASADENA 14, CALIFORNIA 
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PHOTOMETERS, Neutral 
Wedge 


American Inst Co. 
Gaertner Scientific Corp 
PHOTOMETERS, Pnhote- 
electric 
Ansco 
American Inst. Co, 
Applied Research Labs, 
Beckman Instruments 
Cambridge Inst. Co. 
Central Scientific Co. 
De Jur Amsco Curp. 
Dearborn Scientifu 
Farrand Optical 
Fish Schurman Corp. 
Visher Scientific 
Gaertner Scientific Corp. 
Gardner Laboratory 


Hellige, Inc, 
Instrument Dev. Labs. 
Jarrell-Ash Co. 

Klett Mfg. Co. 
Meters, Ine. 

Parr Instrument Co. 
Pfaltz & Bauer, Inc, 
Phipps & Bird, Ince, 
Phoenix Prec. Inst, 
Photovolt Corp. 
Rockwell Engr. 
Rubicon Co. 
Ultrasonic Engr. Co. 
Welch Scientific 
Weston Elec. Inst. Corp. 
Zeiss, Inc., Carl 


PROTOMETERS, Reflec- 
on 

American Inst. Co. 

nsco 


Bausch & Lomb Opt. 
Beckman Instruments 
Farrand Optical 
Fish-Schurman Corp. 
Gaertner Scientific Corp. 
Gardner Laboratory 
Instrument Dev, Labs. 
Munsell Color Co. 
Pfaltz & Bauer 
Phoenix Prec. Inst. 
Photovolt Corp. 
Rubicon Co. 
PHOTOMETERS, Spectro 
Aloe Co., A. 8. 
American Inst. Co, 
Applied Physics Corp. 
Baird Associates 
Bausch & Lomb Opt. 
Biddle Co., James G. 
Coleman Instruments 
Dietert Co. 

Farrand Optical 
Gaertner Scientific Corp. 
General Elec. Co. 
Librascope 

Jarrell-Ash Co. 
National Tech. Labs. 
Perkin-Elmer Corp. 
Pfaltz & Bauer, Inc, 
Phoenix Prec. Inst. 
Process & Instruments 


PHOTOMETERS, Sphere 
Instrument Dev. Lab. 
Leeds & Northrup Co. 


PHOTOMETERS, Ultra- 
violet 


Ansco 

Rausch & Lomb Opt. 
Beckman Instruments 
Burt Scientific Labs. 
Farrand Optical 
Gaertner Scientific Corp. 
General Electric 
Jarreil-Ash Co. 

Mine Safety App. Co. 
Pfaltz & Bauer 
Photovolt Corp. 
Rubicon Co. 


PHOTO- MICRO- 
GRAPHIC EQUIPMENT 
(See Microscopes, 
Metallographic) 


PHYSICAL TESTING MA- 
CHINES ( Testers 
and Testing Machines) 


PILOT LIGHTS 
Aerolite Electronic 
Alden Products 
Automatic Electric 
Dial Light Co. of Am. 
Drake Mfg. Co. 
Engineering Assoc. 
Gothard Mfg. Co. 
Industrial Devices, Inc. 
Johnson, E. V. 
Littelfuse 

Panellit, Inc. 

Signal Indicator Co. 


PILOTS, Automatic 
Amer. Electroneering 
Eclipse-Pioneer Div. 
General Electric Co. 
Lear, Inc. 

Sperry Gyroscope Co. 
Summers Gyroscope 


PICKUPS (See Object of 
Mcasurement. e.g. ‘‘Vi- 
bration,”’ ete.) 


PIPE LOCATORS 
Aero Electronics 

Borden Engineering 
Darley Co.. W. 8. 


Engineering Labs., Inc. 
Fisher Res. Lab. 
Geophysical Inst. Co. 
Globe FBhone Mfg. Co. 
Goldak Co, 

McFarlin Co. 

Municipal Inst. 

Water Leak Detector Cv. 
Western Instrument Co. 





PIPE 
AND 
CABLE 
FINDER 


Type 49AB 


Palo Alto 


MASCOPE 


Supplied in Metal Cased Cabinets 


$149.50 


Weight................10 Ibs, 
With attachment for 
LEAK DETECTION 


$197.50 


e IMMEDIATE DELIVERY 


Send For Free Literature 


FISHER 


RESEARCH LABORATORY 
INCORPORATED 


LL , 





California 











(-COLE-] 





specifications. 





Precision 
Potentiometers 





Available in various types and sizes 
in single and multiple units in linear 
and non-linear characteristics and in 
a wide range of resistance values. 


Can be supplied to meet extremely 
close linearity and resistance toler- 
ances, torque, mechanical and elec- 
trical rotational and high resolution 


Write us your requirements 


COLE Instrument Co. 


1320 S. Grand Ave., Los Angeles 15, Calif. 


























































TTES 

a 6 i tor’ 
ES, 
pIpETT! b 


(Equa 


Robertson, 
PLANIME 


Bacharach 
Bruning ¢ 


PLANIME 
Bailey " 


Suverkroy 
Ulmer C 
Warren-! 
Weber C 
White C 


POLARI 
Bausch ‘ 


Zeiss, I 
POLARI 
(See 


POLARI 


Rudolph 
Welch | 


POLAR 

















ets 


bs, 














See Ap ‘tus, 
"er er le 
Mechanical 


1 Inst. 
Natori Instr. (Calif.) 
ARREL OPTI- 
pisTOL_ B or 


STERS ( 
GALT Eistol Barrel Op- 


PITOTSTATIC 
BES, Special Aircraft 
a Testing 


BE METERS 
4 Flow Meters, Pitot 
) 


em My x bed oe Flow- 


ae inodiy 
Berger & Sons, Inc, 
Dietzgen Co. 
Eastern Science Co. 
Gurley, W. & E. 
Keuffel & Esser Co. 
Speide: Co. 
rrren-Knight Co. 
Weber Co. 
PLANIMETERS, 
tie Flow Record 
Builders-Providence 
Minneapolis- Honeywell 
Robertson, J. 


PLANIMETERS, _ Linear 
Bacharach Indus Inst. 
Bruning Co., Inc, 
Dietzgen Co. 

Keuffel & Esser Co. 
Speldel k bo. 

Speide 

United States Blue Print 
Warren-Knight Co. 
Weber Co. 
White Co., David 


PLANIMETERS, Radial 
Bailey Meter Co. 
Foxboro Co. 

Keuffel & Esser Co. 
Speidel & Co, 


Co. 
/White Co., David 
PLANIMETERS, Square 
Roo 


American Meter Co, 
Bailey Meter Co. 
Foxboro Co. 
Henschel & Co. 
Keuffel & Esser Co. 
Speidel & Co. 
Taylor s. Cos. 
Weber 
White Ry David 
PLUMB BOBS 
Alpha Instrument Co. 
rown & Sharpe 
Bruning Co., Inc. 
Dietzgen Co. 
Engis 9 eb haar 
Gurley, W. & 
Keuffel & oe ‘Co. 
Leupold & Stevens 
Lufkin Rule Co. 
Millers Falls Co, 
Post Co., Frederick 
no fp Co. 
Speidel 
Starrett Co. 
Suverkrop Instruments 
Ulmer Co., J. 
Warren- Knight Co. 
Weber Co. 
White Co., David 


Ss ccag yao gd 


Bausch & Lom 
Central Scientific 7 
Fish-Schurman Corp. 
Gaertner Scientific Corp. 
Jarrell-Ash Co, 

itz, Inc. 
Pfaltz & Bauer, Inc. 
Polarizing Instrument 


Automa- 


Zeiss, Inc., Carl 


POLARISCOPE TUBES 
(See Tubes, Polariscope) 


POLARISCOPES 

ausch & Lomb Opt. 
oe el Corp. 
Gaertner Scientific Corp. 
Jarrell-Ash Co. 
Optical Service & Dev. 
Pfaltz & Bauer, Ine, 
Polarizing Instrument 
Precision Scientific 
Rudolph & Sons 
Welch Scientific 
ay Slee Photo- 
Bausch Pad Lomb Optical 
Central Scientific Co, 
Fecke' WV. 
Gaertner Scientific Corp. 
Jarrell-Ash Co. 
Kollmorgen © Optical Co. 


Polarized Light- Photo Co 
Polarizing Instruments 
Precision Scientific 
Precision Therm. 

Zeiss, Inc., Carl 


POLARITY INDICATORS 
Cole Instrument 

uehfel Co, 
Triplett Elec. Inst. 

eston Elec, Inst. Corp. 


POLARIZING PLATES 
Central Scientific Co, 
Dearborn Scientific 
Polarizing Instrument 
Zeiss, Inc., Carl 


POLISHING MACHINES 
American Inst. Co, 
Central ——_ 

Eimer & Am 

Fisher Scientific Co. 

Mico Instrument Co, 
Precision Scientific 
Schauer Mfg. Co. 

Unertl Optical Co. 


POLYGRAPH 
Associated Research 
Rutherford Instrument 


PORCELAIN, Laboratory 
al Procelain Co, 
Dietert Co. 


Fish- Tepes 
Laboratory Equip. Corp. 
Lapp Insulator 
Microchemical Service 
Precision ae 
Sanborn 

Thomas Co., Arthur H, 
Wheatstone Corp. 


POSITION INDICATORS 
Aero Electronics 

Airflo Instrument Co. 
Allis-Chalmers 

Arta Corporation 
Assembly Products 
Automatic Temp. Control 
Bailey Meter Co. 
Barber-Colman 

Bendix Marine Products 
Boston Auto Gage Co, 
Cole Instrument 
Eclipse-Pioneer Div. 
Electric Speed Ind. 
Elec. Tachometer Corp, 
Foxboro Co 

General Elec, Co. 
Hickok Elec. Inst. Co. 
Lear, Inc. 

Leupold & Stevens 
Martin-Hubbard Corp. 
RCA Manufacturing Co. 
Republic Flow Meters 
Roller-Smith Co, 
Schaevitz Engineering 
Shalleross Mfg. Co 
Sperry Gyroscope Co, 
Taylor Inst Cos 

Triplett Elec. Inst. 

Van Dyke Instruments 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 
Wiancko Engineering 


POSITION RECORDERS 
Aero Electronics 

Alden Products 

Alfax Paper & Engr. 
Annis Co. 

Arma Corporation 
Autocall Co. 

Automatic Elec. Chicago 
3ailey Meter 

Bristol Co. 

Ruilders- Providence 

Cole Instrument 


Elec. Indicator Corp. 
Elec. Tachometer Corp. 
Esterline-Angus Co, 
Foxboro Co. 

General Electric 
Gorrell & Gorrell 
Hagan Corp. 
Instruments Corp. 
Leupold & Stevens 
Martin-Hubbard Corp. 
RCA Manufacturing 
Republic Flow Meters 
Servo-Tek Products 
Taylor Inst. Cos. 
Westinghouse Elec, 


POSTS, BINDING (See 
Connectors) 


POTENTIAL DETECTORS 
(See Detectors, Potential) 


POTENTIOMETERS, Au- 
tomatic Control 

Bailey Meter Co. 

Bristol Co. 

Coleman Elec. Co. 

Dickson Co, 

Distillation Products 

Electro-Mec Lab. 

Foxboro Co. 

Giannini & Co., G. M. 
Gordon Co., Claud 8. 

Leeds & Northrup Co. 

Toudon Insts. 

Mason Neilan Regulator 

Minneapolis-Honeywell 

Schwien Eng. Co, 

Spence Engineering Co, 


Thwing-Albert Co. 

Van Dyke Instruments 
Weston Elec. Inst. Corp. 
Wheelco Inst. Co, 
Yardeny Eng. 


POTENTIOMETERS, Au- 
tomatic Self Balancing 
Bailey Meter Co. 
Bristol Co, 
Electro-Mec Lab. 
Electronic Prod, Co. 
Foxboro Co, 
General Elec. Co. 
Gordon Co., Claud 8. 
Lear, Inc. 
Leeds & Northrup Co. 
Minneapolis-Honeywell 
Sound Apparatus 
Summers Gyroscope 
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AXSON 


PRECISION PHASE METER 












for precise measurement 
of phase difference at 


audio frequencies 


THE MODEL P-1060 PHASE METER is invaluable wherever precise sienna 
of phase relationships in the audio-frequency range must be obtained. It has found 
increasing acceptance in the design of reactive components or of equipment using 
them, and in such analytical applications as measurement of residual inductance 
in “non-inductive” resistors, measurement of stray capacitance across resistors, and 
investigation of phase relationships in navigational and data-transmission systems. 


Employing the phase-comparison method, the instrument exhibits a high degree 
of. accuracy and incremental discrimination. The calibration may be checked with 
auxiliary equipment available in most laboratories. Even-order harmonic distortion 
is cancelled and odd-order distortion up to 1% will not affect accuracy of reading. 


SPECIFICATIONS 


30 to 20,000 cps 

0 to 360 degrees 

0.1 degree 

0.01 degree 

0.5 to 10 volts rms 

10 megohms shunted by 


Equipment, when re- Frequency range 
moved from cabinet, 
is suitable for mount- 
ing in standard 19" 
relay rack. 






icy ae 
Incremental discrimination .... 





Signal level 
Input impedance .............. 
WRITE TODAY for 


25 u 
descriptive bulletin Decade null system 


Can be provided for 












950-IX operating external recorder 
Power requirements ............. 200 watts at 105-125 volts, 
60 cycles 
EEE Se eS SPO ne 194" wide, 1614," deep, 
25” —_, 
Weight 110 poun 
Cabinet eeceay “shielded walnut 





cabinet. 


CORPORATION 
New York }, N. Y. 


THE W. L. MAXSON 
460 West 34th Street 


PIPETTES to POTENTIOMETERS 










AS se es aE 


















































































POTENTIOMETERS to PRESSURE, HIGH 


phia 44, Pa. 





Tagliabue Div. 

Weston Blec. Inst. Corp. 
Wheelco Inst. Co. 
Yardeny Eng. 


POTENTIOMETERS, Indi- 


Tagliabue Div 


Wheelco Inst. 


Weston Elec, Inst. Co, 


Electroni~ 
CIRCULAR CHART POTENTIOMETERS 


@ Compact electronic _— and balancing unit provides greater 
4 response and continuous non-cyclic 
action. Supplied as a thermocouple pyrometer, radiation pyrometer, 
resistance thermometer, spectrophotometer, millivoltmeter, tachometer , 
aboratory applications. Types of control: pneu- 
or vane-type in 21 different control actions. 
ElectroniK Precision Indicator for centralized readings of up to 48 
thermocouple locations. Also available as double scale indicators with 
two separate measuring systems and an external range change switch. 
Write for Catalog 15-15. 


MINNEAPOLIS-HONEYWE!I ! REGULATOR Co., Industrial Division, 4579 
Honevwe 1] 
SQueecanee saeco nneoensesoness & 

Brow Qustaumedte- 


Summers Gyroscope 


accuracy, sensitivity, speed 


pH meter, and for man 
matic, mercury switc 


yi 


Wayne Ave., Philadel- 


Thwing- Albert’ ead 


Brown Electro Meas. 
Carter Parts Co. 
Centralab Div. 
Clarostat Mfg. Co. 
Cole Instrument 
Daven Co, 


Se | 


Technology Inst, Corp. 
Thwing-Albert Inst. 

Van Dyke Instruments 
Ward Leonard Elec. Co. 


POWDERED MATERIALS 


General Elec, Co 
Leeds & Northrup Co 
Roller-Smith Co. 
Sorenson & Co, 
Westinghouse Elec 


POWER FACTOR REGU- 
LATORS 


jeneral Electric Co. 
Leeds & Northrup Co. 
Modern Controls 
Shallcross Controls 
Westinghouse Elec. 


POWER-LEVEL INDICA- 
TORS 


Amplifier Co. 

Audio Instrument 
Clough-Brengle Co. 
Cole Instrument 
Daven Co. 

De Jur-Amsco 
Electronic Dev. Lab 
Feiler Engineering 
General Elec, Co. 
General Radio Co. 
Hickok Elec. Inst. Co 
Leeds & Northrup 
Marion Electrical Inst 
RCA Manufacturing 
Reed Research 
Sensitive Research Inst. 
Shallcross Mfg. 
Sound Apparatus Co 
Westinghouse Elec. 
Weston Elec. Inst. 


POWER —. 
REGULATED 


PRECISION-BORE 
TUBING — 
Ace Glass Inc. 
Brooks-Rotameter 
Corning Glass Works 
Crystal Glass Tube 
Fischer & Porter 
Fish-Schurman Co, 
Fredericks Co., Geo, 
Kontes Glass Co, 
Mercury Glass Co. 
Phoenix Prec, Inst. 
Podbielniak, Inc, 
Porter, George K 
Sampson Chem. 
Scientific Glass App. 


PRECISION-BORE . 
AL TUBING oe. 
Precision Tube Co. 


PRESSES, Laboratory 


American Inst. Co, 
Anderson Bros. Mfg, Cp, 
Baldwin Locomotive 
Carver, Fred 8. 
Central Scientific Co, 
Denison Engineering 
Emmett Machine 
Microchemical Service 
Wabash Metal Products 
Williams Apparatus 


PRESSES, Pellet 
Black & Webster 
Central Scientifie Co 
Denison Engineering 
Dietert Co. 

Eimer & Amend 


Benson Div. 
cating POTENTIOMETERS, Re- M MEASUREMENTS (See ~ 7 Hannifin Mfg. Co. 
Bailey Meter Co, cording eee ane. Granular Materials) peg any Microchemical Service 


Bristol Co. 
Cambridge Inst. Co. 


Centralab Div. Bailey Meter Co 


Bristol Co. 


American Inst. Co. 


Electronic Associates 
Fairchild Camera 


POWER FACTOR INDI- 
CATORS 


Coleman Insts. 
Doelcam Corp. 


Parr Instrument Co, 
Precision Scientific 


M! 4 ee! Douglas Radio Labs. Stokes Machine Co, 

Distillation" Products oe Ste, ©. Heng ae earn CheghRrengis On Electronic ‘Instrument Wahedh . Siatel Prete 
“ Distillation Products ough-Brengle Co. : ts Lab 

Electro-Meo Lab. Edin Elec Ford Instrument Cole Instrument eee eee ~ 


Feiler Engineering 
Foxboro Co. 
General Elec. 


Co. Giannini & Co, 
Geophysical raat Co, 


Gordon Co., Claud 8. 
Leeds & Northrup Co. 


Foxboro Co. 
General Electric Co. 
General Radio Co. 
Genisco Inc, 
Giannini & Co, 


Electronic Instrument 
Feiler Engineering 
yeneral Elec, Co. 
Hickok Elec. Inst. Co. 


Engineering Res. & Dev. 
Federal Telephone 

Furst Electronics 
Inductograph Products 


PRESSURE CONTROL- 


(See Controllers, Au- 
tomatic, Pressure) 









































































































Kay Electric 8 
Giannini & C Leeds & Northrup Co. <epco Li ‘ PRESSURE, High (Abovw 
Gordon Co., “Ciaud 8. Menon Nellan Regulator Helipot Corp. Roller- Smith Co. Tabasiery tor tavamnies 1000 tbs.) Indleators ° 
Grav Instruments Minneapolis- Honeywell Leeds & Northrup Sensitive Research Inst. La Marche Aeroquip Corp, e Fol 
Hellige, Inc. Reed Research Ohmite Mfg. Triplett Elec. Inst. Nuclear Inst. & Chemical American. Dfach. &: ae © Ene 
J-B-T Insts., Inc. Sound Apparatus International Resistance Westinghouse Elec. Oregon Electronic Acra Regulator, Inc ° 
Leeds & Northrup Co. Summers Gyroscope Natl. Elec. Controller Weston Electric Inst. Polytechnic Res. & Dev. Piha Jatt Ba. e Inj 
Lewis Engg. Co. Tagliabue Div Rattray & Co., Geo. % Process & Instruments Ashton Valve Co. e Co! 
Miller, M. _C. Thwing-Albert’ Instrument Rex Rheostat POWER FACTOR RE- Richantion Asie , Atlas Valve Co, id 
Romler’ Co., 2 om Rubicon Co, CORDERS eae Mfg Co a ogy — . oa 
emler Co., Volt- + , ' a Bag. AA. Sailey Meter ¢ 
Boe" acsoats 05. eel — hy Haldwin-Lime-Hamitie fy 
u Xo. s 4 3, Zlec. 2 n Sorens s : 
Schwien Eng. Co. So Summers Gyroscope Esterline-Angus Co. Southwestern Ind. Elec. Bristol Co. : a 
(Continued) (Continued) (Continued) (Continued) Specialties, Inc. (Continued) e@ PS! 
@ (st 
@ off 
- * 
ee NICALLY REGULATED 4 - 
; r 
FORD ® ur 
—+— @ st 
SYNCROMOUNT @ Te 
@ st 
. POTENTIOMETER | ¢ 20 
Helical Type = POWER SUPPLIES | :: 
wire wound precision ¢ pe 
; ® ur 
POTENTIOMETERS eb 
' : Gi 
@ SMALL SIZE (1%” ; 2 
t e 
one to ten turns © LOW TORQUE } e 
* 
e 
f e LONG LIFE : Ps 
1'' and 1%2"' dia. i e 
‘ y i * 
” e GROUND SHAFT i 2 
ostek resistances | © SYNCRO TYPE MOUNT : 
to 100, ohms H 
e LINEAR OUTPUT © FUNCTIONAL OUTPUT { RACK MODEL 32 4 
f e 
Giannini, standard with the leaders, de- i e 
| @e special resistances 4 e i s e 
= 350,000 ohms velops this small ballbearing potentio- } STABLE <e pa 105 to 125 VAC, e 
meter with a variety of unique features “DEPENDABLE. 0-60 cy : 
to meet the latest computer requirements. DERATELY © OUTPUT #1: 200 to 325 eM 
Standen types Runout and concentricity within .001 in. VDC at 300 ma regulated 4 p 
Total resistance up to 100,000 ohms, i ee j e°0 
torque less than 0.2 inch ounces. i © OUTPUT #2: 6.3 Volts AC : P 
Furnished with or without Linearity i : CT at 5A unregulated ° 
Guarantee to—.05% ie 
ace © OUTPUT #3: 6.3 Volts AC at 
e 
on a For details on this andotherinstruments write: ta seaside a CT at 5A unregulated € 
Unconditional arantee i ge 
G. M. GIANNINI & CO., INC. ees _ © RIPPLE OUTPUT: Less than of 
PASADENA 1, CALIFORNIA 10 millivolts rms : 
Prompt Shipment most types For complete information write e 
for Bulletin N-2X € 
Send for our Catalog No. ee 
FORD ENGINEERING CO. 8 & 
Upland, California ELI 
4503- 
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RE GLaAgg 


Works 
e 


k Metal 
ne, 


Control 


ilton 








Linear Stabilized 


PRESSUREGRAPH 


MEASURES & RECORDS 
EXPLOSION, GAS or. 
HYDRAULIC PRESSURE 


For Jet or Internal Combustion 
Engines, Compressors, Pipe Lines, 
Injection rhewe.% and Explosions 

y Re -* it now pro- 








a g 
and recording pressure-time Studies of 









Brooke Eng. Co. 
Clark Cooper Co. 
Cook ic 


Crosby Steam Gage 
ee pre. 


Electronics Products Co. 
Elematic Equip. Corp. 
Emery Co., A. H. 
Fisher Governor Co. 
Flader, Inc., Frederic 
Foxboro Co. 
Gotham Inst. Co. 
Hays Corp. 
Helse Bourdon Tube Co. 
Kollsman Inst. Co. 
Leeds Northrup 
inde Air Products Co. 
fanning, Maxwell & Moore 
[ansfield & Green 
arsh Corp. 
arshalltown Mfg. 
Neilan Regulator 
fcAlear Mfg. Co. 
Minneapolis-tioneywell 
Parks Co., Harry 
RCA Manufacturing Co. 
Republic Flow Meters 
Ruska Inst. Corp. 
Rutishauser Corp. 


Sheffield C 

eee Sees ‘te. Co. 
Stath: 

Tagliabue oe 


Taylor Inst. Cos. 
Thrush & Co., H. A. 


eeeeeet 








5 ge 
Weksler Thermometer 
Wheelco Instruments 
Wiancko Engineering 


PRESSURE, HIGH (Above 
1000 Ibs.) Recorders 


ti bay emp. Control 
Bailey Mete 0. 
Baldwin ‘yin-Lima-Hamilton 
Bristol Co. 
Builders-Providence 
Gane Inst, Co, 











Co, 
Research 


Dickson 





dynamic, static and tr 
































phenomena. In addition to its wide 
range (from a few ounces to 10,000 
PSI) and broad frequency response 
(static or zero to over 20,000 CPS) it 
offers these new exclusive features: 
Linear meas- -] 

urement. Drift 

stabilized. 

Temperature = 

stabilized. z < 

200,000 separ- ¥ 

ate pressure 

measurements § 

per second. Up ¥ 

to 200’ of pick- 






































up cable can 
be used. 

Greatly simplified adjustments on 
pick-up. 


UNIT PRESSURE INCREASE 











DYNAMIC MICROMETER 


Measures Dynamic or Static Dis- 
placement, Vibration or Movement 
of Any Metal Body Without Physi- 


cal Contact 

Only accurate measurement for static 
or dynamic displacement due to eccen- 
tricity, axial vibration, radial whip, 
radial expansion 
with acceleration and reciprocating 
movement. Measurements are inde- 
pendent of acceleration or speed of 
rotation. 


Let Our Sales Engineers Help You 


lectro eocce 








ELECTRO PRODUCTS LABORATORIES 


4503-LD Ravenswood Ave., 


Chicago 40, Illinois 





thrup 
Linde Air Products Co, 
Manning, Maxwell & Moore 
Mason-Neilan Regulator 
Minneapolis- Honeywell 
Parks Co., Ha 
Penn Ind. Instrument 
Republic — Meters 
— Corp. 
8 


Taylor Inst, Cos. 

Trerice Co. 

U. S. Gauge Co. 

Weksler Thermometer 
Ico Instruments 


Preseuss, HIGH (Above 
bs.) Testing De- 





Lf 
American Inst. Co. 
Ashton Valve Co. 
Bailey Meter Co. 
Baldwin-Lima-Hamilton 
Builders- Providence 


Crosby Steam Gage Co, 
Dillon & Co. 
Electro Products Labs. 


Flader, Inc., Fredric 
Foxboro Co. 
ne a Co. 
Hawk T 


& Eng 
Manning, “Maxwell -" Moore 


Martin-Hubbard Corp. 
Minneapolis-Honeywell 
Harry S8. 


Pioneer Instrument 
RCA Manufacturing Co. 
Refinery Supply Co. 
Sheffield Corp. 

Trerice Co. 


Pape RE INDICATORS, 


Aeromarine Inst. Co. 
utocall Co. 
‘Automatic Temp. Control 
Bailey Meter 

Barton Inst. Co. 
Bridgeport Thermostat 


Dickson ae 
Emery Co. 
Engineering Tas ‘& Dev. 


Foxboro Cor 
Giannini & So. 
Gotham a Co. 


dal ore 

ar & Moore 
Marsha Htown 
Mason-Neilan ; 
La age a Inc. 


Precision 
Republic Flow. Meters 
Shallcross Controls 


(Continued) 


PRESSURE INDICATORS 








BOOTH TEST UNITS 


For Fast, Low-Cost Work 
in Field and Laboratory 





Power Supply 


Booth Power Supplies provide two electrically iso- 
lated and separately controlled output circuits 
smoothly adjustable from zero to maximum range 
with vernier control. Ideal for checking both single 
and double coil a-c and d-c instruments, meters and 
many other types of electrical equipment. Portable 


and bench types. 





Write for complete folder. 


ARTHUR E. BOOTH COMPANY 


Electrical Testing Apparatus 
4124 Beverly Blvd. Los Angeles 4, Calif. 
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Summers Gyroscope 

Tagliabue Div. 

Taylor Inst. Cos 

Trerice Co. 

U. S. Gauge 

Wallace & Tiernan 

Weksler Thermometer 

PRESSURE INDICATORS, 
Bourdofi-tube see Gages, 

urdon 


Pameeens iNBICATORS, 
iaphram 

A. -. By 
Automatic Temp. 
“ined Meter Co. 
Cook Electric 
Dickson Co. 
Eclipse-Pioneer Div. 
Electro, Products Labs 
Emery Co., A. 
Engineering Res. & Dev. 
Inst. Co. 


Control 


Foxbor: 


Kollsman Inst. Div. 
Manning, Maxwell ‘& Moore 
Marsh Corp., Jas. P. 
Marshalltown Mfg. 
Mason-Neilan Regulator 
Moore Products 

Perfex Corp. 

Photocon Research 

Powers Regulator Co. 


Republic Flow Meters 
Rochester Mfg. Cec 
Ruska Inst. Corp 


Rutishauser Corp. 
Shallcross Controls 
Sheffield Corp. 
Sperry Gyroscope Co. 
Summers Gyroscope 
Taglibue Div. 
Taylor Inst. 
Trerice Co. 
Trimount Inst. Co. 
U. S. Gauge 
Viking Instruments 
PRESSURE INDICATORS, 
Electrical resistance 
Aeroquip Corp. 
Baldwin-Lima-Hamilton 
Cole Instrument 
Cook Electric 
Electro Products Lab. 


Engineering Res. & Dev. 
Flader, Ine., Fredric 
Foxboro Co. 

General Elec. Co. 
Hathaway Instrument 
Minneapolis-Honeywell 
Rubicon Co. 


Shallcross Controls 


Trimount Inst. Co. 
Gauge Co. 


PRESSURE INDICATORS, 
Inverted -bell 


Automatic Temp. Control 
Bacharach Indus. Inst. 
Bailey Meter Co. 
Bristol Co. 

Defender Inst, & Reg. 
Dickson 

Foxboro Co. 

Hays Corp. 

Magnetrol Ine. 
ason-Neilan Regulator 
Minneapolis-Honeywell 
Republic Flow Meters 
Shalleross Controls 

Tawor Inst. Cos. 
Uehling Inst. Co. 


PRESSURE INDICATORS, 
Membrane 


Aeromarine Inst. Co. 


Pp. 
Taylor Instrument Cos. 


Paqesune INDICATORS, 
Piezoelectric 
Brush Co. 
Commercial Research 
Crystal Research Labs. 
wulton Mfg. 
Martin-Hubbard Corp. 
assa_ Labs. 


RCA Manufacturing 
(Continued) 





PRESSURE INDICATORS to PUMPS, METERING 


Sheet No. 112. 


Sheet No. 113. 


Measuring and control 
units plug in. 


Pegeoune INDICATORS, 
Piston, Weight-loaded 

American ag Co. 

Bailey Meter Co. 

Coleman Inst. & Mfg. 

Hagan Corp. 

Mansfield i Green 

Republic cil Meters 

Ruska & 


PRESSURE INDICATORS, 
Single-tube, liquid col- 


uma 

Bacharach Indus. 
Dwyer Mfg. Co. 
Electronic Products Co, 
Gas App. Specialties 
Ideal Lab. Too 

Manning, Maxwell & 
Meriam Instrument 
Parks Co., Harry S. 
Precision Therm. 

Uehling Instrument Co. 


PRESSURE INDICATORS, 
Spring-loaded piston 
Racharach Indus. Inst. 
Commercial Research 
Mansfield & Green 


PRESSURE INDICATORS, 
U-tube 


Inst, 


Moore 


-tu 
American Meter Co. 
Amthor Test. Mach. 
Automatic Temp. Control 
Bacharach Indus. Inst. 
Salley Meter Co. 
Connelly Iron Sponge 
Defender Inst. & Reg. 
Dwyer Mfg. Co. 
Electronics Products Co. 


riez Instrument Div. 
Gas App. Specialties 
Gotham _ Inst. Co. 
Hays Corp. 
Ideal Lab. Tool 


Manning, Maxwell & Movre 
Mason-Neilan Regulator 
Meriam Instrument 
Moeller Instrument Co. 
Parks Co., Harry S. 
Precision Therm 
Refinery Supply Co. 
Ruska Inst. Corp. 
Togliabue Div. 

aylor Inst. Cos. 
Trerice Co. 

Trimount_ Inst. Co. 
Vehling Instrument Co, 
Vapor Recovery System 


PRESSURE PICKUPS, 
Electrical, Magnetic, etc. 


Altec Lansing 

Brush Develoy-ment 
Clarkstan Corp 
Control Engrg. Corp. 
Electro Products Labs. 
Electronic Eng. Assoc. 
Flader, Fred 

Hart Associates 

M B Mfg. Co. 
Midwestern Geophysical 
Monarch Radio & TV 


Rahm Instruments Inc. 
Servomechanisms Ine. 
Southwestern Ind. Elec. 
Sperry Products 

Valpey Crystals 


PRESSURE RECORDERS, 
Bellows 


Automatic Temp. Control 
American Meter Co. 
Bailey Meter Co. 
Bridgeport Thermostat 
Bristol Co. 

Cook Electric 

Crosby Steam Gauge 
Defender Inst. & Reg. 
Dickson Co. 
Engineering Res. & Dev. 
Ksterline-Angus Co, 


Flader Inc., Fredric 
Foxboro Co. 
jorrell & Gorrell 


Gotham _ Inst. Co. 

Hays Corp. 

Manning, Maxwell & Moore 
Mason-Neilan Regulator 
Minneapolis-Honeywell 


(Continued) 


PROTECT-O-VANE. Excess temperature cut-off controller, pro- 
vides Positive protection for furnaces and payloads. Has complete 
“fail-safe” protection. Manual reset push-button restarts process 
only after temperature drops to safe limit. Send for Specification 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 
4579 Wayne Ave., 


Philadelphia 44, Pa. 


MINNEAPOLES 


Honeywell 
onan nena nnnnn enna s -------------------) Brown Qusttiunoadtt- 


Penn Ind. Inst. Corp. 
Powers Regulator 
Republic Flow Meters 
Summers Gyroscope 
Tagliabue Div. 

Taller & Cooper 
Taylor Inst. Cos. 
Weksler Thermometer 


PRREESRE SSOSRSERS, 


Bourdon 
Automatic Temp. Control 
American Meter Co. 
Bailey Meter Co. 
Baldwin Locomotive 
Bristol Co. 
Builders- Providence 
Crosby Steam Gauge 
Defender Inst. & Reg. 
Dickson Co. 
Esterline- Angus Co. 

Co. 


Improved Gauge Mfg. Co. 
Kahl Scientific Inst. 
Kenyon Instrument Co. 
Leeds & Northrup Co. 
Manning, Maxwell & Moore 
Marsh Corp., $ 
Mason-Nielan Regulator 
Moeller Inst. Co. 
Penn Ind. Inst. 
Powers Regulator 
Republic Flow Meters 
Summers Gyroscope 
Tagliabue Div. 

Taylor Inst. Cos. 
Thrush & Co., H. A. 


Corp. 


Weksler Thermometer 


PRESSURE RECORDERS, 
Capsular spring 


Automatic Temp. Control 
Cook Electric 
Manning. Maxwell & Moore 


Penn Ind. Inst. Co 

Republic Flow 

Tagliabue Div. 

oy RECORDERS, 
a 

Automatic Temp. Control 

Railey Motor Co, 

Bristol Co. 

Cook Electric 


Defender net. & Reg. 
Dickson 

Bopineccine. Res. & Dev. 
Foxboro Co 

Giannini & Co. 

Nec agg Co, 

Ha 

Manning, "Maxwell & Moore 
Marsh Corp., Jas. P. 


Mason-Neilan Regulator 

Penn Ind. Inst. Corp. 

Powers Regulator 

Republic Flow Meters 
anborn Co. 

Sheffield Corp. 

Tagliabue Div. 

Taylor Inst. Co. 

Wheelco Instruments 

PRESSURE RECORDERS, 
Electrical- — 

Aeroquip Cor 

Baldwin: Lima. Tamilton 
Cole Instrument 

Engineering Res. & Dev 

Flader Ine., Fredrie 

Giannini & Co 

Hathaway Instrument 

Heiland Research 

Minneapolis- Honeywell 

Republic Fal Meters 


Sheffield Corp. 
Statham Labs. 
Summers Gyroscope 


Trimount Inst. Co. 

Yellow Springs Inst. Co. 

PRESSURE RECORDERS, 
Inverted -bell 

American Meter Co. 

Automatic Temp. Control 

Bacharach Indus, Inst. 

Bailey Meter Co, 

Bristol Co. 

Dickson Co, 

Foxboro Co. 


(Continued) 


ee eee | 


MILLIVOLTMETER PYROMETERS 
Indicating Controllers 


PYR-O-VANE. This inexpensive temperature controller combines 
a high-resistance galvanometer with a vane-type electronic control 
unit. Provides fine line control with snap action at control point. 
Available with a variety ef control forms. Send for Specification 


Hays Corp. 

Leeds & Northrup Co. 
Mason-Neilan Regulator 
Penn Ind. Inst. Corp. 
Republic Flow Meters 
Taylor Inst. Cos. 
Uehling Instrument Co. 


PRESSURE RECORDERS, 
Membrane 

Bailey Meter Co. 

on & Reg. 

Hays Co 

Mason- Neilan Regulator 

Republic Flow Meters 

Taylor Inst. Cos. 


Pageeine RECORDERS, 
Piezolectri 

Brush Development Co. 

Massa_ La’ 

RCA Manufacturing Co. 


PRESSURE RECORDERS, 
Piston, weight-loaded 

Bailey Meter Co. 

PRESSURE RECORDERS, 
aa. tube liquid col- 


Tr ame 
Uehling instrament Co. 


PRESSURE RECORDERS, 
Spring-loaded piston 

Bacharach Indus. Inst. 

Baldwin-Lima-Hamilton 

Commercial Research 

Hays Corp. 

wapeesee RECORDERS, 

Automatic Temp. Control 

Bailey Meter Co. 
Fielden Instrument 

Foxboro Co. 

Gorrell & Gorrell 

Hays or 

Manning, Maxwell & Moore 

Mason-Neilan Regulator 

Minneapolis-Honeywell 
Penn Ind. Inst. Co. 

Republic Flow Meters 

Tagliabue Div. 

Taylor sig Cos. 

Trerice 

Vehling iaieieent Co, 


PRESSURE SNUBBERS 
American Meter Co, 
Ashton Valve Co. 


Brown Inst. Div. 
Campell Co., J. A. 
Fischer & Porter 


Manning, Maxwel) & Moore 
Mansfield & Green 

Marsh Corp. 

Martin Decker Corp. 
McAlear Mfg. Co. 

Meriam Instrument 

Metal Goods Corp. 

Micro Metallic Corp. 
National Engg. Products 
Parker Appliance 


PRISMS 
Alpha Instrument Co, 
American Optica 
Bausch & Lomb Opt. 
Binswanger Co. 
Boehmke Optical Co, 
Bray Optical 
Buchele Optical Co. 
Cadillac Glass Co. 
Cal-Astro — Labs. 
Clark & 
Curtiss labe 
Dearborn Scientific 
Eclipse-Pioneer Div. 
Electro-Physics 
Spe Equipment 
Fish-Schurman Co. 
Fecker, J. W. 
Gaertner Scientific Corp. 
Geophysical Inst. 
Glendale Optical 
Goerz Amer. Opttcal Co. 
Hayward _—— Glass 
Henson Co., Fr Cc, 
Herron Optical 
Tce Optical Co.. H. C. 
International Glass 
Jarrell-Ash Co. 
Keuffel & Esser Co. 
Kollmorgen Optical Co. 


(Continued) 


Lancaster Lens 
Machlett & Son 
Mann Co., W. I. 
Optron Laboratory 


Optical Co. 

Penn Ov:tical & Inst. 

Perkin-Elmer Corp 

Plummer & Kershaw 

Robinson Optical 

Schneider-Cogswell 

Simpson Optical 

Tinsley Labs, 

Univis Lens Co, 

Valpey Crystals 

PROBES (See onpees, of 
Measurement, e.g Vi- 
bration,”’ ete.) 

Paeees. Test, High 
Poten 

putenie » RES 

Electro-Tech Equipment 

Feiler Engineering 

Paeceee imine IN- 
STRUMENTS (See 
Timers, pot Proc- 
ess) 

PROFILE-RECORDERS, 
Roughness Waviness, etc. 

Automatic Temp. Control 

Brush Development 

Industrial Electronics 

Physicists Research Co. 

Sheffield Corp. 


PROGRAM CLOCKS (See 
Timers, Automatic Pro- 
cess) 

PROJECTORS, oor Film 

American Optical 

ee & —. ave 
Bell & Howell € 

Rolsey Corp. 

Bray Optical Co. 

De Vry Corp. 

Dome Precision 

Eastman Kodak Co. 

General Biological 

G-M_ Laboratories 

Teitz, Ine, 

Lovins Engr. 

RCA 


PROJECTORS, Film Slides, 
oer” Slide & Opaque 


Aloe Co., A. 8S. 
American Meas. 
American Optical 
Bausch & Lomb Optical 
Bell & Howell Co. 
Beseler Co., Charles 
Bolsey Corp. 
Rurton Mfg. Co. 
DeVry Corp. 
Dome Precisicn 
Kastnan Kodak Co. 
Fish-Schurman Corp. 
General Biological 
G-M_ Laboratories 
Leitz, Inc. 
flatz & 
Stocker & 
Zeiss, Ine. 
PROJECTORS, 
Inspection 
American Optical 
Bausch & Lomb 
Beseler, Co., Charles 
Dorothea Mechanisms, 
Engineers’ Specialties 
Engis Equipment 
Sheffield Corp. 
Stocker & Yale 
Unertl Optical 
Wilder Inc. 
PROJECTORS, Oscillogram 
Consolidated Engr. 
Radioactive Products 
Telecomputing Corp. 
PROJECTORS, Rectifying 
Abrams Instrument 
PRONY erred 
Hydrau 
Taylor raisin 


PROPORTIONING 
PUMPS See Pumps, Me- 
tering and Proportioring) 

PROTRACTORS, Bevel 
(See Drawing Instru- 
ments) 


PROTRACTORS, Course 
Alpha Instrument Co. 
Rliss & Co, 
Instrumaster Industries 
Kenyon Instrument Co, 
Keuffel & Esser Co, 
Compass Co. 
2 S23. Dd. 
Warren- Knight Co. 


PROTRACTORS, Naviga- 
tor’s (See Protractors, 
Course) 


PROTRACTORS, Transpar- 
rent (See Drawing In- 
struments) 


° 
PROVERS, Gas Meter 
American Meter Co. 
Precision Scientific 
Superior Meter Co. 


PROVING RINGS 
saldwin-Lima-Hamilton 
Olsen Testing Machine 
Pittsburgh Inst. & Mech, 
Steel City Test. Mach. 


PSYCHOLOGY LABORA- 
TORY APPARATUS 

Brush Development Co, 
Electro-Medical Lab. 
Electro-Physics Co. 

General Radio Co, 

Gorrell & Gorrell 


(Continued) 


Bauer 
Yale 


Industrial 


Gale 
Div. 


Please mention THE 1952 INSTRUMENTS INDEX when writing. For addresses, see pages 157-179 





sostin- Hubbard Cones 
Phipps & Bird, Inc 
Stoelting Co., C., 


aS ROMETERS, ‘Auk. 


aes Instrument Diy, 
G. M. Mfg. Co., Ine. 
Gotham Instrument 
Green, Henry J. 
H-B Inst. Co. 
Instruments Corp. 
Johnson Service Co, 
Kahl Scientific Inst. 
Mason-Neilan Regulator 
Minneapolis-Honeywell 
Moeller Instrument Co, 
Powers Regulator 
PSYCHROMETERS, Ele. 
trie (See Ps: ychrometers, 
Aspiration) 


rover SROMETERS, Re. 


( See 
cord 


Bi. .- Sling 
Accuracy Scientific Inst, 
American Inst. Co. 
American Moistening Co, 
Central Scientific Co, 
Chicago Apparatus Co. 
Ever Ready Thermometer 
Foxboro 5 

Friez eement Dir, 


aq teremeters, Re. 


3. M. Mfg. Co., Inc 
Green, Henry J. 
H-B t. Co. 


Kahl Scientific Inst. 
Laboratory Specialties 
Mine Safety App. Co. 
Moeller Instrument Co, 
Palmer Co. 

Phila Thermometer Co, 
Precision Scientific 
Precision Thermometer 
Scientific oat Co. 

. Cos. 


Warren-Knight Co. 
Weksler Thermometer 
PUBLIC HEALTH TEST. 
ING EQUIPMENT 
Aloe Co., A. 8. 
American Scientific Co, 
Central Scientific Co, 
Chicago 
Corning 
Electric 
Electric 
yeneral Biological 
Hellige, Inc. 
TaMotte Chemical Prod. 
Menlo Research Lab. 
Phipps & Bird 
Photovolt Corp. 
Precision Scientific Co. 
R-C Scientific Inst. 
Rieker Inst. Co. 
ubicon Co. 
Scientific Glass App. 
Taylor Th Be i 
PULSATION DAMPER 
(See Pressure Snubber) 


PULVERIZED MATERI- 
ALS MEASUREMENTS 
(See Granular Materials) 


PUMPS, Compressed Air 
(See Air Compressors) 


PUMPS, High Vacuum 
Central Scientific Co. 
Chicago Appratus Co. 
Dennison Eng. Co. 
Distillation Prods., Inc. 
Eclipse-Pioneer Div. 
Eitel-McCullough, Inc. 
Products 
Co.. Geo. 


Electronic 
Fredericks 


Son 
National Research Corp. 
Phoenix Prec. Inst. 
Precision Scientific 
Refinery Supply Co. 
Scientific Glass App. 
Sterling Eng. 5 
Stoelting Co., C. H. 
Stokes Machine Co. 
Uehling Inst. Co. 
lniversal X-Ray Prods. 
Welch Scientific 


ae PS, Hydraulie Con- 


‘0 
Adel Preciliee Prods. 
Rarnes Co., F. & J. 
Dusenbury cn 

Fastern Industries, Inc. 
Eclipse-Pioneer Div. 
Ingersoll-Rand 

Lapp Insulator 
Precision Scientific 
Skaneateles Mfg. Co. 
Sundstrand Machine Tool 


PS, Laboratory High 
2 = (25,000 PS!) 

American_ Instrument 

Hills-McCanna 

Milton Roy Co. 

Proportioneers Inc. 

Ruska Inst. Corp. 

prensa Ine. 


MPS, Metering and 
Propertion ing 
Baltimore Biological Lab, 
Bowser, Inc, 
. Samual 8. 


Ingersoll-Rand 

Lapp Insulator 

Milton Roy Co. 
Neptune Pump 

Process & Instruments 
Proportioneers Inc. 
Ruska Inst. Corp. 
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PYCNOMETERS to PYROMETERS 





































































































































































orp, PYCNOMETERS Richards Co., Arkley 8S. 
ne, E W F E E Coleman, Inst. & Mfg. Roller-Smith Co. 
. ne ee Eim Amen Rubicon Co, 
'S, Aspl. Piaher ‘efentitie Co. Sensitive Research Inst FO 
; ’ M. Mfg. Co. Taco West Corp — & 
mf ‘| Sees. se eee 
Cc, ' 
t ' F N G i N F F k ; 4 G : | Se eng tg ae —_ 1 — ‘ PRECISION TEMPERATURE 
: 1‘ iwing- rr’ nstrumen 
'| See Sec ee oe MEASUREMENTS 
’ ; 
% ' ‘ | PYRHELIOMETERS PYROMETERS, Optical The Simplified PYRO 
slator : seer, Tet. Co. Bacharach Indus, Inst. OPTICAL is the only 
re ! | Pe ae, a i — la self-contained, direct 
\ : Kab] pel Inet oo. Dictert —. ici reading, accurate and 
D q - 
8, Elee. | | Pyrometer Inst. Co. Fisher Scientific Co dependable unit for 
rometers, ; Gordon Co., Claud 8. quick and accurate 
: | | PYROMETER CALIBRAT- Instrument “Dev. Labs. high temperature i 
» Re ‘ Bristol Co. pos suisineeeine ee measurements. 
's, Ree ' Cambridge Inst Co. Minneapolis-Honeywell Unique construction 
Dalur a msco Pyrometer Inst. Co. permits determina- 
S, sling ' Fesmese PYROMETERS, Pontable tions even on Minute 
2 eco nn gy Berhrech indus,” Inst. eo ree ee 
ig Co, Lewis Engineering Bristol Co. Objects or of the 4 
Go. Pyrometer Inst. Co. Burrell Technical Supply Smallest Streams. i 
ubicon Cambridge Inst. Co. d 
meter Taco West Corp Cole Tnstanant Special Foundry Type { 
Dir. < Testiebue pir. . 6 e Jur-Amsco and Universal Triple i 
Inc, selection ao eae Bectro Tech. Raulp i. Range have additional ‘ 
Winslow Co. Engelhard, Chas. Red Scale for direct 3 
F. and PYROMETERS, Electrical pornery Go, readings of the true : 
hg, Gordon Co., Claud 8. spout and pouring : 
. — 8 Gray Instrument temperatures of mol- i 
1 
* application of thermocouples and | fstiy, Mer ©. Ti, "Testing Labs, ten iron, steel, monel, 
Co. » Cambridge Inst. Co. J-B-T Instruments etc. when measured ( 
Co. pyrometer accessories Se Sent Leeds & Northrup Co. in the open. 
Co, Electric Hotpack Co. prt + ila Stock Ranges from 
Complete, easy-to-use compilation of Bristol's Engelhard, Chas. Pyrometer Inst. Co. 1400°F to 7500°F 
ter line of modern thermocouples and pyrometer erner Co Pyrometer Service Co. 
accessories . . . tables and charts useful in | }oxboro Co Richards Co., Arkley 8. Write for 
quickly selecting the right thermocouple and | Gordon Co. Claud 8 nea Catalog 200 
protection tube . . . illustrations of typical Gray Instrument Tagliabue Div 
er applications . . . tables of calibration data Ill. Tesing Labs. Tamms Silica Co. cain 
TEST. a conveniently indexed and care- Po Inst., Inc. Thwing-Albert | Instrument ard 
jully illustrated catalog of the complete | Leeds & Northrup Co. Wheelco Instrument sos 
é Bristol line of thermocouples, extension wire, | foudon Insis. Winslow Co. The NEW PYRO ea 
oe protection tubes, insulators and accessories. Minneapolis-Honeywell PYROMETERS, Potentlo- IMMERSION rep- { 
re Write for your free copy of this Phen-Trols, Inc. metric resents the acme of ; 
: Sepage Pyrometer Guide eG * tae ragwedness,  aceu | 
a Bebienn 1 Cambeidge Inst. Co. abilit: and d — 4 
rp. e Jur-Amsco lity and is ine : 
Tagliabue Div. Di Cc 
. OD AE Re) LONE RAE | Thing Albert Inst. Co. Foxboro Co: Fo coll er 
. 113 BRISTOL RD., WATERBURY 20, CONN ama por gl ggg Aa —_— 
1 ' . radon 0., au * 
én PYROMETERS, Expansion pn Be ag A Constructed in a 
Burling Instr Co. 
—. —s" Lewis Engg. 0. —— ee 
waener (0. ; ; an lust-p roofed 
; oni Engineering ag a shielded steel. hous- 
* he tisk. -C Rubicon Co. ing, it is immune 
ER elabes Div, 0. Tagliabue Div. to external mag- | 
jubber) Thwing Albert ‘Inst. Co. Eee a ‘instrument netic influences and 
TERI. eelco Insts. Co, : will withstand the 
ENTS PYROMETERS, _indleating PYROMETERS, Radiation, roughest handling. 
erials) bly Produc Me tele ag “Bare metal” 
Resherash SL son Bacharach Indust, Inst. (pare meta and 
i Air he: Moe'Cu. Bailey Meter Co. Protected” type 
ors) Siam), (OG 0. Brist oe - thermocouples in- 
ae 3urling Inst. Co. Engelhard, rool i stantly interchan- 
. Burrell, Zech. 8 Supply Foxboro Go. " able. Pag! features 
), “4 enera lec. Co. inclu th 
Defender Inst. & Reg. hat ser elbadh 
ne, Delur-Amsco O° Miheesting Labs. tetas 495" _ divest 
Leeds & Northrup Co. ing indicator, 
.. oo re Carp. Minneapolis “Honeywell automatic cold end 
Engelhard. Chas. Sheteehinags Instrument junction compensa- Models available from 
fon Eivtrte Wheelco Inst, tor and lock swivel. 0-1000° F te 0-2500° F 
PYROMETERS, » 
: Gordon, o.. Claud 8 F indleating RS "Radiation Our Catalog #150 will interest you 
ll. Testing Labs. ——? ndust. Inst. 
J-B-T Instruments Ca “e id OF 
Leeds & Northrup Co. ambridge Inst. Co. 
Lewis Engg. Co. General Elec. Co. 
Marshall 7: Wie 3 Leeds & Northrup Co. 
Meters Inc. Lewis Engineering 
Eb , } ~P ‘polis-Honeywell ee 
'yrometer ns 0. 
ds. 4 Pyramid “ratroment Co. wee - ee 
® This indicating, recording, and controlling Pyrometer Inst. wich ce 
on. SAILEY PYNOTRON is sell balancing potene | Rigaras Co. Artely 8.  PYROMETERS, Radiation 
tiometer which records one or two tempera- Rubicon Co. Bacharach Indust. Inst. 
Z. tures continuously on a 12-inch diameter chart aco, West Corp. Bailey Meter Co. 
aiid dnciiced Tagliabue Div. Bristol Co. 
indicates on a 29-inch bold scale. It may Tamms Silica Co. Cambridge int, Ce. 
be furnished with air-operated, electric, or Taylor Inst. Cos. General Elec. 
electronic control. Thermo Electric Co. Gordon Co., chaua 8. 
A thermocouple or radiation unit is the Whecieo Insts — Minn ae on co 
co Ins 0. Minneapolis- hon: 2: = he 
temperature sensitive element Winslow Co. Pyremeter Inst. “Ce. = rie ee ee 
di > n Sivine-Aibert " Dacwrunent rometer has been designed to meet all plant 
Minimum maintenance is insured by elimi- PYROMETER, Millivolt- and laboratory surface and sub-surface 
nie nation of galvanometers, millivolt meters, and —— Siam PYROMETERS, Thermo- temperature measurement requirements. 
) continuously moving or vibrating mechanisms, Bootle. Ble. Inst. Bailey Meter Co. Available in five temperature ranges from 
A reversible electric motor under electronic Bristol Co. Bris ‘ — gen 0-1200°F with a yg 0 
control, balances the potentiometer network Cambridge Inst. Co. Burling Inst. Co. ponew Wy of interchangeable  herme- 
ad arte eer the. toil e Cole Instrument Cambridge Inst. Co. couples and two extension arms. Also fea- 
e indicating, recording and cone De Jur-Amsco Corp. Cole _ Instrument tures automatic internal cold end junction 
trolling features. Elematic Equip Corp De Jur-Amsco compensator, shock, moisture and dus 
and Bailey Pyrotron Recorder-Controllers are peed, Uae. — aoe proofed shielded steel housi 
made up of interchangeable assemblies, stan- General Elec. Co. ferner Co 
ab, — so that only a few spare parts need be pong ly 8 pamere Write for Catalog #165 
carried in stock to provide replacements for Til, Testing Labs. oo Co Cls 
5 Re ud 
ene tease hah ste og Py Atanas ah THE PYROMETER INSTRUMENT CO. 
8 5 inois ‘esting 3. Plant & Laboratory 
BAILEY METER COMPANY [eC Cones Bergenfield 4, New Jersey 
e ; fi lis- Honeywell Lewis Engg. Co. Labora 
1041 IVANHOE ROAD - CLEVELAND, O Pyramid Instrument Co. Marshall €o., L. 8, pda, boa eete iomtted 
M , M Pyrometer Inst. Co. Meters, Inc. Toronte and Montreal 
(Continued) (Continued) 
Please mention THE 1952 INSTRUMENTS INDEX when writing. For addresses, see pages 157-179 
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PYROMETERS to RECORDERS, MAGNETIC TAPE 


MINNEAPOLTES 


Honeywell 


es | 


Zlethionik 
STRIP CHART POTENTIOMETERS 


e Continuous balance electronic measuring circuit pro- 
vides high accuracy, sensitivity and speed of response. 
Available for from 1 to 16 records with 4%, 12 or 24 
seconds full scale pen travel on 12” chart. Chart speeds 
changeable between 1 and 120 inches per hour. Also 
available in single and double index types, with double, 
single and triple section charts. Control may be electric 
contact, proportional or pneumatic. Auxiliary mercury switches for various switch- 
ing actions can be supplied on many models. Write for Catalog 15-15. 

MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 4579 Wayne Ave., 


——“—xA“ee ee oo 


bo ---- 22 - === nnn nn = 22 =====-- Browne Quotiiumedt- 


Partlow Corp. 
Pyrometer Inst. Co. 
Pyrometer Service Co. 
Revere Corp. 
Richards Co., 
Roller-Smith 
Rubicon Co. 
Taco West Corp. 
Tagliabue Div. 
Thwing-Albert Instrument 
Wheelco Instruments 
Winslow Co. 


PYROMETERS, Thermo- 
electric, Indicating 
Airflow Instrument 
Alden Products 
Alfax Paper & Engg. 
Assembly Products 
Bailey Meter Co. 
Bristol Co. 
Cambridge Inst. Co. 
Cole Instrument. 
DeJur-Amsco Corp. 
Electro-Tech Equip. 
Elmatic Equip. Corp. 
Engelhard, Chas. 
Feiler Engineering 
Ferner Co. 
Foxboro Co. 
General Electric 


(Continued) 


Arkley S. 


Temperatures 





Plectrant 


Gordon Co., Claud 8. 
Gray Instrument 
Hebler Co. 

Huppert Co., K. H. 
lil. Testing Labs. 
J-B-T Instruments, Inc. 
Leeds & Northrup Co. 
Lewis Engg. Co. 
Meters, Inc. 
Minneapolis-Honeywell 
Partlow Corp. 
Pyrometer Inst. Co. 
Revere Corp. 


Richards Co., Arkley 8S. 


Roller-Smith 
Rubicon Co. 
Scientific Inst. Co. 
Taco West, Cerp. 
Tagliabue Div. 
Taylor Inst. Cos. 
Thermo Electric Co. 


Thwing-Albert Instrument 


Wabash Metal Products 
Wheelco Inst. Co. 
Winslow Co. 


PYROMETERS, Thermo- 


electric, Recording & 
Controlling 


Assembly Products 
Bacharach Indust. Inst. 


(Continued) 


For Measuring 


To 4000° F. 


Potenti- 





Bristol Dy: it 
rscitey Ser 





Instrument. 


Fast-Speed 


The Bristol line of pyrometers includes po- 
tentiometer, millivoltmeter, thermocouple and 


radiation types. 


Automatic Pyrometer Controllers are available 
with any of the following types of control: 
Electric, Electronic, or Air-Operated. 

A wide variety of temperature ranges and 
models are offered to fill most every industrial 


application. 


Write for Bulletins P1200, P1242, P1244, 
d PB1237. 


an 


NEW FREE HANDBOOK 
ON THERMOCOUPLES 


Write also for new combination handbook and 
catal: 


og on 
sories, P1238. 


THE BRISTOL COMPANY 


113 BRISTOL RD., WATERBURY 20, CONN. 





thermocouples, tubes and acces- 


Bailey Meter Co. 
Beck Co. 
Bristol Co. 
Cambridge Inst. 
Cole Instrument 
Engelhard, Chas, 
Feiler Engineering 
Foxboro Co. 
General Elec. Co. 
Gordon Co., Claud 8. 
Ill. Testing Labs. 
Instrument Dev. Labs. 
Leeds & Northrup Co. 
Lewis Engg. Co. 

Loudon Insts. 
Mason-Neilan Regulator 
Minneapolis-Honeywell 
Partlow Corp. 

Pyrometer Inst. Co. 
Richards Co., Arkley 8. 
Taco West Corp. 
Tagliabue Div. 
Thwing-Albert Instrument 
Wheelco Instruments 


PYROMETERS,, Thermo- 
electric, Suface Contact 
Bailey Meter Co, ' 
Bristol Co. 
Cambridge Inst. Co. 
Cole Instrument 
Elematic Equip. Corp. 
Englehard, Chas. 
Feiler Engineering 
Ferner Co. 
Foxboro Co. 
General Elec. Co. 
Gordon Co., Claud 8. 
Gray Instrument 
Huppert Co., K. . 
Illinois Testing Labs. 
J-B-T Instruments 
Laboratory Specialties 
Lewis Engg Co. 
Pyrometer Inst. Co. 
Pyrometer Service Co, 


Co. 


West_ Corp. 
Tagliabue Div. 
Tamms Silica Co. 
Thwing-Albert Instrument 
Wheelco Instruments 
Winslow Co. 


PYROMETERIC CONES 
(See Cones, Pyrometrie.) 
Q METERS 
Boonton Radio 
Electro-Tech Equig. 
Freed Transformer 
General Electric Co. 
Technology Instrument 
United Transformer 


QUARTZ, Fused Quartz 

Apparatus (see Appare 
-tus, Laboratory, Fused 
Quartz 


RADAR TRANSMITTERS 
AND MODULATORS 

Amer. Electroneering 

Laboratory for Electronics 

Lavoie Labs. 

Sperry Gyroscope Co. 


RADIOACTIVITY DE- 
TECTING AND MEAS- 
URING EQUIPMENT 

Abrams Instrument 

Verkeley Scientific 

Clarkstan Corp. 

Cole Instrument 

Detectron Co. 

Douglas Radio Labs. 

General Electric 

Georato 

. Div. 


Lovins Engr. 

MacDonald Co., W. S. 
Menlo Research Lab. 
Nuclear Dev. Lab. 
Nuclear Inst. & Chem. 
Nuclear Res. & Dev. 
Nucleonic Corp. 

Potter Instrument 
Radiation Counter Labs. 
Products 


Special Lab. 
Stratex Instrument Co. 


(Continued) 


Technical Associates 
Tracerlab 

Western Radiation Lab. 
Weston Elec. Inst. 
Wood Counterlab 


RADIOACTIVITY STAND- 
ARDS (See Standards, 
Radioactivity 


RADIO ACTIVITY MEAS- 
URING INSTRUMENTS 
Berkeley Scientific 
Canadian Radium 
Cyclotron Specialties 
Geo hysical Inst. Div. 
Herbach & Rademan 
Instrument. Div. Labs. 
Martin-Hubbard Corp. 
Radiation Counter Lab. 
Electric 


Tracerlab, Inc. 
Victoreen Inst. Co, 


RADIO BEACON SYN- 
CHRONIZING CON- 
TROLLERS 

Beacon Gage Co. 

Federal Telephone Co, 

Islip Radio Mfg. 

Radio Receptor Co. 

Wallace & Tiernan 


RADIO FREQUENCY 
Meters 


Aero Instrument 
Burlington Inst. Co. 
Clough-Brengle Co. 
Dale Instruments 

De Jur-Amsco 
Electronic Div, Lab. 
Electro Products Lab. 
Feiler Engineering 
Ferris Inst. Corp. 
General Elec. Co. 
General Radio Co. 
Hewlett-Packard 
Hickok Elec. Inst. Co, 
Kay Electric 
Lampkin Laboratories 
Measurement Corp. 
Meters, Ine, 

Miller Mtg. Co. 
National Co. 

Potter Instrument 
Premier Crystal Labs. 
Rawson _ Electrical Inst. 
RCA Div. 

Roller-Smith 

Sensitive Research Inst. 
Simpson Elec. 

Sherron Metallic 

Sperry Gyroscope Co. 
Triplett Electrical Inst. 
Walkirt Co. 

Westinghouse Elec. 
Weston Elec. Inst. Corp. 


RADIO FREQUENCY Os- 
CILLATORS (See Os- 
cillators, Radio Fre- 
quency) 


RADIO-MICROMETERS 
(Sss Micrometers, 
Radio) 


RADIO REMOTE CON- 
TROL SYSTEMS (See 
Controller Automatic, 
Radio Remote) 


RADIO SET ANALYZERS 
s&s Analyzers, Radio 
e 


RADIOSONDES 
Alden Products 
Applied Science Corp. 
Friez Instrument Div. 
General Elec. Co. 
Kollsman_ Inst. Div. 
Reiner Electronics 
Serdex, Inc. 

Wallace & Tiernan 


RADIO TUBE CHECKERS 
= Radio 


RADIUM DETECTORS see 
Detectors, Radioactivity 





RADIUM HANDLING 
EQUIPMENT 

Radiation Counter Labs, 

Western Radiation Lab, 


RAIN GAGES 
Ballauf Mfg. Co. 
Central Scientific Co, 
Friez Instrument Div, 
Green, Henry J. 
Gurley, W. & L. E, 
Henson Co., Fred C, 
Instruments Corp, 
Keuffel & Esser Co, 
Leupold & Stevens 
Precision Thermometer 
Stewart, M. C. 
Taylor Inst. Cos. 
Warren-Knight Co, 
White Co., Ine. 


RAINFALL RECORDERS 
Friez Instrument Diy, 
Gorrell & Gorrell 
Green, Henry J. 
In.truments Corp. 
Leupold & Stevens 
Taylor Inst. Cos, 
RANGE FINDING 
STRUMENTS 
Bauch & Lomb 
Farrand Optical 
Fecker, w. 
Fisher Research Corp, 
Gartner Scientific Corp. 
Hastings Inst. Co, 
Keuffel & Esser Co, 
Kollmorgen Optical Co, 
Leitz, Inc. 
Precision Thermometer 
RCA Manufacturing 
Stafford Co. 
White Co., Ince, 


RANGE POLES (See Sur. 
veying Instruments) 
REACTANCE METERS 
Clarke Inst, Corp. 
Electro Products Lab. 
Freed Transformer 
General Elec. Co, 
General Radio Co. 
Premier Crystal Labs. 
RCA Manufacturing 
Rubicon Co, 
Sensitive Research Inst. 
REACTIVE VOLT-AM- 
PERE METRES, Seo 
Volt-ampere Meters, Re- 
active 


READING LENSES, Ther- 
e (See 
Lenses, 


RECORDER, Magnetic 
Tape 
Ampex Electric 


Brush Development 
(Continued) 


STRIP CHART RECORDER 


for measurement, indication, 
control and permanent 


and other electrically 


record! 
= 


Specify the Wheelco 
CAPACILOG — for fast, 
simple, precise and eco- 
nomical permanent re- 
cording — plus indication 
and control of temperature 
(-300°F to 3600°F), speed, 
static strain loads, AC or 
DC voltage, amperage 


measurable factors. 


Get 


Wheelco instrumentality in action—ask for Con- 


densed Catalog. Wheelco Instruments Company, 
843 W. Harrison St., Chicago 7, Illinois. 


wheelco Qi) electrenic contrals 
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continuously adjustable. 







30% and 50% modulation. 






cycles to. 15 ke. 







FM SIGNAL GENERATOR TYPE 202-8 


RF COVERAGE: 54—216 megacycles in two ranges; accuracy+ 0.5%. 
FM DEVIATION: Three ranges, O—24 ke., O—80 ke., O—240 ke., 


PRECISION MEASURING INSTRUMENTS FOR 


THE RADIO AND ELECTRONIC INDUSTRY 


FM DISTORTION: Less than 2% at 75 ke. deviation. 
AMPLITUDE MODULATION: One range, 0—50%; calibrations at 


INTERNAL MODULATING FREQUENCIES: Eight frequencies from 50 


RF OUTPUT: 0.1 microvolt to 0.2 volt, continuously adjustable by 
means of 26.5 ohm piston type attenuator. 















UNIVERTER TYPE 207-A 


An FM-AM frequency converter accessory with 
unity gain for use with 202-B FM Signal Generator. 

RF RANGE: 0.1 mc. to 55 me. 

RF INCREMENT DIAL: +300 kc. in 5 kc. increments. 

RF OUTPUT: 0.1 microvolt to 0.1 volt, calibrated output (26.5 ohms); 
1.5 volts max., uncalibrated output (approx. 330 ohms). 
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Q-METER 
TYPE 170-A 

Q-METER TYPE 160-A FREQUENCY RANGE: 
FREQUENCY RANGE: 50 ke.to75 me.( 19%, 50ke.—50 wae a a one 

me.; +=3%, 50 mce.—75 mc.). May be extended down MENT: 80—1200 

fo 1 ke. with external accessory oscillator. ACCURACY OF Q MEASUREMENT: In gen- 
RANGE OF Q MEASUREMENTS, COILS: 50—625. eral, 10%. 
ACCURACY OF Q MEASUREMENT: In general, +5%. RANGE OF Q TUNING CAPACITOR: 11— 
RANGE OF Q TUNING CAPACITOR: Main Section, 60 mmf. (+ 1% or +0.5 mmf., whichever 

30—450 mmf. (+=1% or +1 mmf., whichever is is greater). 

greater). Vernier Section, plus 3, zero,minus 3 mmf., 

(+0.1 mmf.). | 








GLIDE SLOPE 
TEST SET—TYPE 212-A 


For use with Type 211-A Signal Gen- 
erator to test Glide Slope Receivers. 
RF FREQUENCY RANGE: 329 mc. to 335 me. 
Output: Same as 211-A +1 db—Variations in output for constant 
input indicated. 
Output Impedance: 53 ohms unbalanced. 
IF FREQUENCIES: 20.700 mc., 20.400 mc., 21.000 mc. crystal controlled. 
Output: 1 microvolt to 1 volt across 53 ohms unbalanced. 
AM Medulation available. 

















OMNI RANGE 


SIGNAL GENERATOR 


FREQUENCY RANGE: 88-140 megacycles in one range. 
TYPE 211-A Also two crystal controlled frequencies: 110.100 
and 114.900 me., each accurate to +0.0035%. 
AMPLITUDE MODULATION: Two ranges, 0-30% and 0-100%. Fidelity 
+0.5 db., 30 cycles to 11 ke. 
INTERNAL AUDIO OSCILLATOR: Two modulating frequencies, 400 and 
1000 cycles. 
PHASE DISTORTION: Less than 0.25 degrees at 30 cycles up to 60% AM. 
OUTPUT VOLTAGE: 0.2 volts maximum across 26.5 ohms. 





BOONTO 


BOONTON: NJ- USA 
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SANBORN 
























RECORDING 
SYSTEMS 


RECORDERS, MAGNETIC TAPE to REFLECTORS 






CHANNEL 
RECORDING 
- SYSTEMS 












Model 128 com- 
prises a DC 
General Purpose 
Amplifier in com- 
bination with the 
Recorder Assembly shown below left, to 
which is added panel, transformer, and 
controls. Both instruments are contained in 
a single hardwood carrying case. The com- 
plete system is a vacuum tube recording 
voltmeter capable of reproducing in rec- 
tangular coordinates any electrical phenomena 
from the order of a few millivolts to more 
than 200 volts. When a Strain Gage Amplifier 
is specified, the system becomes Model 141. 
Amplifiers are readily interchangeable. When 
a built-in timer. is included for either, the 
Model numbers become 128T or 141T. 












RECORDERS AND AMPLIFIERS 
AVAILABLE SEPARATELY 

























In all Sanborn recorders, tracings are 
produced by a heated writing styius in 
contact with heat sensitive, plastic-coated 
paper. The paper is pulled over a sharp 
edge in the paper drive mechanism, and 
the stylus wipes along this edge as it 
swings; thus producing records in true 
rectangular coordinates. The writing arm 
is driven by a D’Arsonval moving coil 
galvanometer with extremely high torque 
movement (200,000 dyne cm/cm detiec- 
tion). Standard paper speed for tie 



















CHANNEL 
RECORDING 
SYSTEMS 


The two chan- 
nels of Model 60 
operate inde- 
pendently of 
each other, but 
record simulta- 
neously. Ten 
paper speeds are 
standard equipment, in pairs of: 5 and 0.5, 
10 and 1, 25 and 2.5, 50 and 5, 100 and 10 
mm/sec. Ready interchangeability of ampli- 
fiers (DC and Strain Gage) and preamplifiers 
(DC and AC) makes possible the availability 
of a variety of input circuits. Timing and 
coding are built-in features. Each channel 
has a 5 cm recording width. 
1 











Model 51-600 recorder assembly, shown 
above, is 25 mm/sec. Slower speeds are 
available. Paper width 6 cm with 5 cm 
recording area. The assembly shown above 
is used in Models 128 and 141 (described 
above right) and provides the basic 
ee oy and methods on which recorders 

the 2- and 4-channel systems are 
designed. 























Two types of 
amplifiers are avail- 
able for use in Sanborn 
recording systems —- a DC Gen- 

eral Purpose Amplifier, and a Strain 
Gage amplifier (shown above). The ampli- 
fiers used in the 2- and 4-channel systems 
are generally identical with those in the 
1-channel sys.c.n, wuich are available, as 
are also all the 
recorders, for 
separate appli- 
cation. 
















For complete descrip- 
tions, illustrations, 
tables of constants, 


and prices, write 


for catalog. 


CHANNEL 
RECORDING 
SYSTEMS 


Model 67 provides for the 
direct, simultaneous regis- 
tration of up to four 
phenomena on one record, 
using the same principles 
and methods as the two 
systems described above. 
In addition, there is a 
selection of eight paper 
speeds: 50, 25, 10, 5, 2.5, 
1.0, 0.5, and 0. 25 mm/sec., 
and provision for the use 
of 4-, 2-, or 1-channel 
recording Permapaper. As in Model 60, 
above, amplifiers and preamplifiers are 
readily interchangeable. 




















INDUSTRIAL DIVISION 


Sanborn Company 


CAMBRIDGE 39, MASSACHUSETTS 








Fairchild Recording 
Magnecard, Inc. 

Presto Recording 

R.C.A. 

RECORDERS (See object 
e. ° ence and con- 


ve dhdt my am Disk 
SS Chicago 
D. 


Bradley Labs. 
Conant Laboratories 
Control Corp. 
Dearborn Scientific 


Federal _o 
General Elec 
International, Rectitier Corp. 
La Marche 

Mallory & Co, 

Radio Receptor Co, 
Raytheon Mfg. Co. 
Richardson-Allen 
Schauer Mfg. Co. 
Standard Elec. Time 
Standard Transformer 
Sylvania Elec. Prod. 
Vickers Electric 
Westinghouse Elec. 


ae FIERS, Mercury 


apor 
Eitel McCullough 
Federal Telephone 


RECTIFIERS, {soe 


American Communications 
American Tianetecmer 
Amplifier 

Applied Research Labs. 
Automatic Elec, 
Birtcher Corp, 

Bradley Labs. 
Continental Electric 
Cutler-Hammer, Inc. 
Eclipse Aviation 
Eitel McCullough 


Electro Products Labs, 
Electronic Labs. Inc. 
Electronic Products 
Electrons, Inc. 
Electro-Tech Equip. 
Federal Telephone 
Furst Electronics 


Raytheon Mfg. Co. 
RCA 

Richardson- Allen 
Schauer Mfg. Co. 
Vickers Electric 
Westinghouse Elec. 


RECTIFIERS, Thermionie 
American Communications 
Amplifier Co. 

Atomic Instrumen 

Automatic Elec. _ rn 
Birtcher Corp. 
Communteation Meas. Lab. 
Continental Elec. Co. 


Electrons, Inc. 
Federal Telephone 
Furst E203 


Richardson- Allen 
Sylvania Elec. Prod. 


REDUCING MOTIONS, 
ENGINE INDICATOR 
Bacharach Indust. Inst. 
Croshy Steam Gage Co. 
Trimount Inst. Co. * 


REFLECTIONMETERS 
(See Reflectometer) 


p to mal dm yyy ag 





Dearborn Scientific 
Fish-Schurman Corp. 
Gardner Laboratory 
General Electric 


Instrument Dev. bs. 
eds & Northrup Co. 
Pfaltz & Bauer 


Photovolt Corp. 


REFLECTORS, Aevhertont 
American ns 

Baird pee - By 

Bausch _ Optical 


J. W 
Fish-Schurman Co. 
Geophysical Inst. Co, 
Howland Optical 
Ice Optical Co., H. C 
Lancaster Lens © 
Mann Co., 

Optron Laboratory 
Palos Ontical Co. 
Perkin-Elmer 
ameon — Mfg. 
Tins] 

Unertl. opitea Co. 
Zenith Optical 


REFLECTORS, Concave 
American Lens Co, 
Baird Associates 
Bausch & — Optical 


& 8 Optical 
(Continued) 


Please mention THE 1952 INSTRUMENTS INDEX when writing. For addresses see pages 157-179 












Eclipse-Pioneer 
Fecker, J. W. 
Fish-Schurman Co, 
Gaertner Scientific 
Geophysical Inst. Co, 
Hayward Scientific Glass 
Henson Co., Fred C, 
Herron Optical 
Howland Optical Ca, 
Ice Optieal Co., H. C, 
International Glass 
Lancaster Lens 
Mann Co., W. I. 
Optron Laborato tory 
Pacific Optical 


Perkin-Elmer Corp, 
Simpson Optical Mfg. 
Tinsley Labs. 

Unertl Optical Co, 
Zenith Optical 


REFLECTORS, First Sy. 
face 


American Lens 
Baird Associates 
Bausch & Lomb Optical 
Bray Dpties! Co, 
Buchele. 
Cal- ‘Astro "Optical 
Clark & Sons 
Crystal — Labs, 
Curtiss 
Dearborn Selentific 
ue Precision 

E & S Optical 
Fecker, J. W. 
Fish-Schurman Co, 
Gaertner Scientific 
Geophysical Instrument 
Hayward Scientific Glass 
Henson Co., Fred C, 
Herron Optical 
Howland Optical Co. 
Ice Optical Co., H. C, 
International Glass 
Laboratory Specialties 
Lancaster Lens 

‘ann WE eS 
Optron Laboratory 
Pacific Optical 
Pacific Univ. Prod. 
Palos Optical Co. 
Penn Optical & Inst. 
Perkin-Elmer Corp 
Simpson Optical Tite. 
Tinsley Labs. 
Unert! Optical Co, 
Zenith Optical 


narL serene, Heat 
Resisting 


American teas 

Bausch & Lomb Optical 
Fecker, w. 
Fish-Schurman Co, 
Lancaster Lens 

Mann Co., W. I. 
Optron Laboratory 
Palos Optical Co. 
Perkin-Elmer Corp. 
Simpson Optical Mfg. 
Zenith Optical 


REFLECTORS, Parabolle 


American Lens 
Baird Associates 
Bausch ee Optical 





ons 
Farrand Optical 
Fecker, w. 
Fish-Schurman Co. 
Gaertner Scientific 
Howland Optical Co. 
Tce Optical Co., H. C. 
mage Lens 


‘ 
Optron Laboratory 
Palos ical Co. 
Perkin-Elmer Corp. 
Simpson Optical Mfg. 
Tinsley Labs. 

Unertl Optical Co. 
Weber Bros. Metal Works 
Zenith Optical 


REFLECTORS, Spherical 
American Lens 

Baird Associate: 

Bausch & Tomb Optical 


E 
Farrand Optical 
Fecker, w. 
Fish-Schurman Co. 
Gaertner Scientific 
Geophysical Inst. Co. 
Hayward Scientific “= 


Ice Optical Co., H. C. 
Lancaster ans Glass 





Penn tical & Inst. 
Perkin-Elmer Corp. 
Simpson Optical Mfg. 
Tinsley Labs. 

Unertl Optical Co, 
Zenith Optical 


REFLECTORS, Stellite 


Acme Industrial 
pone & Lomb Optical 
c 








ptron Laboratory 
Perkin-Elmer Corp. 
Zenith Optical 

















ptical 
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FIRST FOR FIDELITY 
magnetic tape 
ipment for 
t use. Sub- 
ric record- 


Sp ecialized 
recording equ 
instrumen 


ever) 7 
to superso! 





| vane. Models ae 
Feely available Ww! ith 5 
j 15,000 cps. 


ITY 
FOR FLEXIBIL' 
.. Magnecor d unit 


BD xclusive saat 
: construction 


Mz agnecor 


lets you 
recorders, aimp- 
“os other units ear 
for portable, rack, 
add other units 
Canal from one to 
microphones. 

FEATURES 
e heads pet- 
heer tape. 










or 
at W ia 
) four 


FIRST FOR 
+ Now 3 separat 
mit monitoring 7/4, 344 
Three speeds : Up to 

-hes ag Beh | . 
inche ™ NAB reels 


reels on 
































will take 10% ! ere 
S ilihe. too. New ae 
TIVE TIN MING DR 3 


Can be remotely controlled. 


THERE'S A MAGNECORDER 


FOR EVERY PURPOSE - - 
. EVERY oe 





oa 


See the PT6-A port- 
able — only $300. 
World's most widely 
used professional 
tape recorder. 
















PT7, PT63, and PT6 
also rack mount. 


PT7 Console — $950 
complete 


your one or write for 


on PT6 pT63, an 
eee m Ma gnecorders. 


Maquecort 


See 










369 North Michigan Avenue 
Chicago 1, 





IHinois 





hECTE 


TUDES 


RUGGEDIZED BY 


ECLIPSE-PIONEER 


FOR ADDED RELIABILITY 


WNCREASED GETTER CAPACITY 
TRIPLE MICA SUSPENSION 













a \' 
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SOLID ALUMINUM OXIDE 
HEATER INSULATOR ME- 
CHANICALLY SEPARATES 
HEATER FROM CATHODE 
TO ELIMINATE SHORTS = 7 


ARC-RESISTANT MELAMINE BASE 
WITH INTER-PIN BARRIERS 


COMPOUND FILLED BASE 





| We are not in the standard vacuum 
| tube business, but we are in the busi- 
ness of developing and manufactur- 
ing a reliable line of special purpose 
electron tubes —tubes that will serve 
and meet the stiff and varied oper- 
ational requirements of aviation, ord- 
mance, marine and other fields of 
modern industry. Typical of these are 
receiving type tubes such as Beam- 
Power Amplifiers, R-F Pentodes, 
Twin Triodes, and the Full-Wave Rec- 


| tifiers illustrated above and described 
















METAL GROMMET MICA 
REENFORCEMENTS 


EIGHT PILLAR SUPPORTS 














INCREASED CATHODE TO 

PLATE SPACING REDUCES 

POSSIBILITY OF ARCING 
BETWEEN THE TWO 

\ ELEMENTS 


RUGGED PLATE DESIGN PROVIDES 
INCREASED MECHANICAL STRENGTH 


DOUBLE-WELDED CONNECTIONS 





below. All of these tubes are ex- 
hausted on a_ special automatic 
exhausting machine capable of extra 
high evacuation, and are aged 
under full operating and vibration 
conditions for a period of 50 hours. 
In addition to the tubes described 
above, Eclipse-Pioneer also manu- 
factures special purpose tubes in the 
following categories: gas-filled con- 
trol tubes, Klystron tubes, spark 
gaps, temperature tubes and voltage 
regulator tubes. 


Loox For THE PIONEER marx oF Quatity 
REG. U.S. PAT. OFF. 


Electrical Characteristics of E-P Full-Wave Rectifier Tubes 




















TUBE TYPE R.M.A. 5838 R.M.A. 5839 R.M.A, 5852 | R.M.A. 5993 

Heater Voltage. ...... 12 volts 26.5 volts 6.3 volts 6.3 volts 
Heater Current. ...... 0.6 amps. 0.285 amps. 1.2 amps. 0.80 amps. 
Peak Inverse Voltage. . . . | 1375 v. (max.) | 1375 v. (max.) | 1375 v. (max.) | 1250 v. (max.) 
Peak Plate Current (per plate) | 270 ma. (max.) | 270 ma. (max.) | 270 ma. (max.) | 230 ma. (max.) 
D-C Heater-Cathode Potential 450 v. (max.) | 450 v. (max.) | 450 v. (max.) | 400 v. (max.) 
Cathode Heating Time. . . . 1 min. 1 min. 1 min. 45 sec. 
Total Effective Plate Supply 

MDOGSNCE occ sakes 150 ohms (min.)} 150 ohms (min.) | 150 ohms (min.)} 150 ohms (min.) 











Other E-P precision components for servo mechanism and computing equipment: 
Synchros e Servo motors and systems e rate generators e gyros e stabilization 
equipment e turbine power supplies and remote indicating-transmitting systems. 





For detailed infor. 


ECLIPSE-PIONEER DIVISION of 


TETERBORO, NEW JERSEY 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 


tion, write to Dept. A 


AVIATION CORPORATION 
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REFRACTOMETERS to REGULATORS, DRAFT 





3ias Supplies 

estin " 
r a ag 
4 











external 





Unmounted Cells 
Available. 





TYPE V-HF SERIES 


5 milliamperes DC 


PARTIAL LIST OF V-HF SERIES AVAILABLE 


Self-generating type. Lon 
to 600 microamperes at 100 f 


Electron Multipliers 
Electrostatic Precipitators 
Selger Mule e Spray Painting 





Geil ler Counters 
Condenser p Devices Guided Missile Circuits 


SELENIUM RECTIFIERS 


HI-VOLTAGE SELENIUM RECTIFIER CARTRIDGES 
TYPICAL APPLICATIONS (PARTIAL LIST) 


Inverse Peak Suppressors 
ool Itiscepes 
heto-Fiash Power Supplies 


Radar Circuits 
Television Circuits 


In Triple X Phenolic Tube 


11 milliamperes DC 
PARTIAL LIST OF Y-HP SERIES AVAILABLE 


Rectifier DC Output Rectifier 
‘art No. Volts Part No. 
YIHP 200 YIOHP 
Y3HP 400 Y20HP 
Y4HP 600 Y30HP 
YSHP 800 Y40HP 


with nickel-plated brass fer- 
rate at each end for 


standard 30-ampere 
Clipe 9/16” diameter. Len 


insertion 
Fuse 


from 1 3/32” to 9”, depending 
on DC output voltage rating. 
Half-wave. 


DC Output Reethter DC Output Rectifier DC Output Rectifier 
Volts Part N Volts Part No. Volts ‘art No. 
20 vi 100 5H 800 40HF 
40 V2HF 200 VIOHF 1000 V50HF 
60 V3HE 400 V20H F 3000 VI50H F 
80 V4HF 600 V30H 4000 H 

7 
Half-Wave. In 9/16” phenolic a. -4 
with pigtail leads. 1 
varies , rom Se to ae, depend ng 
on o voltage ra 
TYPE Y-HP SERIES 


DC Output Rectifier 
Volts Part No. 
Y50H 
YIOOHP 
3000 YISOHP 
4000 Y200HP 


PHOTOELECTRIC CELLS 


resistance. 


THornwall 4145 


life. Stable characteristics. Output up 
‘oot-candies illumination and 100 ohm 


Write for further details and literature 


INTERNATIONAL RECTIFIER CORPORATION 


6809 S. Victoria Ave. 


Los Angeles 43 








REFRACTOMETERS 
American Optical 


sc 

Central Scientific Co. 
Dearborn Scientific 
Ever Ready Thermometer 
Fish-Schurman Corp. 
Gaertner Scientific 
Jarrell-Ash Co. 

Optical Service & Dev. 
Photovolt Corp. 
Polarizing Instrument 
Precision Scientific 
Process & Instruments 
Zeiss, Inc., Carl 





REFRACTORY TUBES 


Burrell Technical Supply 
Minneapolis-Honeywell 
Coors Porcelain Co. 
Minneapolis-Honeywell 
Wheatstone Corp. 


meow Areas. AUTO- 
ATIC 


Controls, 


Autematies and object 


measurement and control) 






REGULATORS, AUTO- 
MATIC, 

Acme Regulator Co. 

AiResearch Div. 

veeeaigs Meter Co. 
Arca Regulators, Inc. 

Askania Regulator Co. 

Assoc. Valve & Engrg. 

Atlas Valve Co. 

Automatic Control Co. 

Automatic Temp. Control 

Bailey Meter Co. 

Bastian-Blessing Co. 

Black, Sivals, Bryson 

Block Mfg. Co. 

Boekel & Co. 

Boylston Co. 

Bristol Co. 


Cutler-Hammer, Inc. 
Davis Reg. Co. 
Detroit Lubricator 
Fischer & Porter 
Fisher Governor Co. 
of Foster Engg. Co. 


(Continued) 


Foxboro Co, 

Friez Instrument Div. 
Fulton Sylphon Div. 
General Controls 
General Elec. Co. 
Grove Regulator 
Hagan Corp. 
Hammel-Dahl Co. 
Hays Corp. 

H-B Instrument 

Hoke, Inc. 

Ideal Lab. Tool 
Instrument Rep. & Mfg. 
Johnson Service Co. 
Kieley = —_— 
Klipfel & 

Lammert ra “Mann Co. 
Leslie Co. 


le Air Products Co. 
Manning, Maxwell & Moore 


Mason Neilan Regulator 
McAlear Mfg. 

Mercoid Corp. 

Mercon Regulator Co. 
Minneapolis-Honeywell 
Moore Products 
Northern Equip. Co. 
Partlow Corp. 


(Continued) 


B E G U LATO R $ -»» NON-INDICATING TYPE FOR 


TEMPERATURE, PRESSURE, HUMIDITY, ETC. 


¢ Honeywell’s complete line of electric, electronic and 
pneumatic industrial controls includes over a hundred dif- 
ferent types of relays, controllers, step controllers, switches, 
solenoid and air-operated control valves, 
motors, thermostats, vacuumstats, vaporstats, etc. All are 
described in detail in Catalog 8304. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Division, 4579 Wayne Ave., Philadelphia 44, Pa. 


MINNEAPOLS 


Honeywell. 


--Sent at your request. 


ee ae 


| PRECISION 
| REGULATION | 


— Within .005 psi 


FOR MANUAL LOADING 
SERVICE...for remote posi- 
. for accurate flow 
meter calibration, our MODEL 
H-10 is tops in the field. 


tioning . 


It's built especially for dead 
end (no flow) service .. 
guaranteed to be free from 
‘“drift’’ errors. Ranges 0-5; 
0-25; 0-50; 0-125 psi for inlet pressures to 150 psi. 


. and 


If you are looking for a pneumatic regulator that is sen- 
sitive to 005 psi (in 0-5 psi range), stable and foolproof, 
HERE’S YOUR REGULATOR. 


WRITE TODAY FOR BULLETIN PH-10 


CONOFLOW CORPORATION 


2100 Arch St., Phila. 3, Pa. 


Powers Regulator Co. 


Republic tool Meters 








Sampsel Time _ Control 
Schade Valve Mfg. 
Schutte & Koerting 
Seely Inst. Co. 
Shallcross Controls 
Sprague Meter Co. 
Spence Engineering Co. 
Tagliabue Div. 
Taylor Inst. Cos. 
Trerice Co. 
White- Rodgers Electric 
REGULATORS, AUTO- 
MATIC, Atmospheric 
AiResearch Div. 
American Meter Co. 
Biack, Sivals, Bryson 
Cash Co. 
Foster L eences 


Foxbo 
General Controls 
Hagan Corp. 


Hammel-Dahl Co. 
Mason-Neilan Regulator 
Powers Regulator Co. 
Vapor Recovery Systems 


contactors, 


Industrial 


“ 


Preferred Utilities Mfg. 


REGULATORS, AUTO- 
MATIC, Boiler 

Ace Instrument 

Askania Regulator Co. 


Atlas Valve Co. 
Bailey Meter Co. 
Black, Sivals, Bryson 
Brooke Eng 5 
Campbell Co., J. A. 
Cash Co. 

Defender Inst. & Reg. 
Douglass Automatic 
Fisher Governor Co. 
Foster Engg. Co, 
Foxboro Co. 

Fuel Watchman 
General Controls 
General Power Plant 
General Regulator Corp. 
Hagan Corp. 
Hammel-Dahl Co. 


Magnetrol 
Mason-Neilan — 
McAlear Mfg. 

Mercon Fos Dn 
Minneapolis- Honeywell 
Perfex Corp. 
Republic Flow Meters 
Ruggles-Klingemann 
Shallcross Controls 
Tagliabue Div. 
White Rodgers Elec, 


REGULATORS, AUTO- 
MATIC, Compressed Gas 

American Meter Co. 

Askania Regulator Co, 

Bailey Meter Co. 

Bastian-Blessing 

Block Mfg. Co. 

Bristol Co. 

Brooke Eng. Co. 

Cash Co. 

Conoflow Corp. 

Electrimatic Corp. 

Fischer & Porter 

Fisher Governor Co. 

Foster Engineering 

Foxboro Co, 

Frick Co. 

General Controls 

Grove Regulator 

— Co. 


Inc 
Manning, “exw ell & Moore 
Mason-Neilan Regulator 
McAlear Mfg. Co. 
Mercon Regalator Co. 
Moore ucts 
Natural Gas "Equipment 
Republic Soong _, Meters 


( Continued) 





Please mention THE 1952 INSTRUMENTS INDEX when writing. For addresses, see pages 157-179 















Robertaghaw Thermostat 
Schade Valve Mfg. . 
Shallcross Controls 
Tagliabue Div. 
Vapor Recovery Systems 
REGULATORS, AUTO- 
MATIC, Condensation 
(See Controllers, Auto- 
matic, Condensation) 
REGULATORS, AUTO- 
MATIC, Consistence: 
(Paper & Pulp) (See 
Controllers, Automatic, 
Consistency) 
REGULATORS, AUTO- 
MATIC, Current 
Abrams Instrument 
Amperite Corp. 
Amplifier Co. 
Askania Regulator Co. 
Automatic Elec. Chicago 
Automatic Temp. Control 


Betts & Betts 
Bradley Laboratories 
Burlington Inst. Corp. 
Clarostat Mis. Co. 
Cook Electric 
Cutler-Hammer, Inc, 
DoAll Cc. 

Doelcam Corp. 
Eclipse-Pioneer Div. 
Electric Regulator 
Furst Electronics 
General Controls 
General Elec. Co. 
Comp. 


& Co. 
Lindberg Engineering 
Nankervis Co., G. L. 
Raytheon Mfg. Co. 
Rockwell Engr. 
Roller-Smith 

Rubicon Co. 

Sherron Metallic 
Sola Electric Co. 


Westinghouse Elec. 
Wheelco Instruments 
Wilson & Co., 


REGULATORS, ay 
MATIC, Dam (See 


Controllers, ‘Automatic, 
Damper) 
REGULATORS, AUTO- 
MATIC, District (See 
Governors, District) 


|REGULATORS AUTO- 
MATIC, Draft (See Con- 


trollers, Raum. 
raft) 























REGULATORS, AUTO- 
MATIC, Drying Chamber 
\utomatic T Control 
jailey a ro. 

r- an 
sare! Co. 






loxboro Co, 
-Sylphon_ Div. 
eneral Controls 
Jagan Corp. 
Powers Regulator Co. 
frerice Co. 
jnited Elec, Controls 
LATORS, Ayre: 
pA 
jontro Sake - 
(tle, Feed Water) 





LATORS, AUTO- 
aortic. Flow (See Con- 
trollers, Automatic, 
Flow) 


MATIC, Flew P AUTO- 


Flow Lataae i 
tioning (See ntrollers, 
Automatic, Flow Propor- 
tioning) 

REGULATORS, AUTO- 
MATIC, Fluid Propor- 
tioning (See Control- 
lers, Au’ — Fluid 
Proportionin 

an arene, AUTO- 
MATIC, Frequency 

Allis-Chalmers 

Burlington Inst. Corp. 

— Radio Co, 

cam rp. 
telipse-Pioneer 

lectric Regulator Corp. 

jeneral Controls 


& Northi 
Magnetic Amplifiers 
Metrotype Corp. 
Co. 

Telechron, Inc. 

omg pers Elec, 

Wheelco Inst. Co, 

RESULATORS. AUTO- 
MATIC, Furnace (See 
Controllers, Automatic, 
Furnace) 

neeur ators. AvuTe. 
MATIC, Gas (See Reg- 

ulators,” Automatic, Air) 


REGULATORS, AUTO- 
MATIC, Humidity (See 
Controllers, Automatic, 
Humidity) 








REGULATORS, AUTO- 
MATIC, Liquid Level 
(See Controllers, Auto- 
matic, Liquid Level) 


REGULATORS, AUTO- 
MA oad 


Allis- Chalmers Mfg. Co. 
Burlington Inst. Co, 
Fisher-Pierce Co. 
Foxboro > 

General Controls 

‘o, Hagan Corp. 

Hays Corp. 


ar, Inc, 

Leeds & Northrup 
Leslie Co. 

:j Mosher Electronic 

t Norcross Corp. 

ee Robinette Co., W. C. 
Sorenson & Co, 

: Taylor Inst. Cos. 
Westinghouse Elec. 
Wilson & Co., G. 


: REGULATORS, AUTO- 
MATIC, 








Oil Feed 
Ace Instrument Co. 
Askania Regulator Co. 
Atlas Valve Co. 


Brooks Rotameter 

Cash Co. 

Fischer & Porter 

Fisher Governor 

Foster Engg. Co. 

jeneral Regulator Corp. 
Hagan Corp 

Tammel- Dahi Co. 

Huys Corp. 

Lammert % Mann Co, 
Leslie 

Lumenite | Electronic 
Mason-Neilan Regulator 
McAlear Mfg. Co. 
National Airoil Burner 
Republic Flow Meters 
Sampsel Time Control 
Spence Engineering Co. 
Tagliabue Div. 

Taylor Inst. Cos. 
Vaughn-G. E, Witt Co. 


REGU aren. AUTO- 
MA Phase 





Clarke Inst. Corp. 
General Controls 
Jeneral Electr 
Kollsman Instrument 
Robinette Co. 
Westinghouse Elec. 


REGULATORS, AUTO- 
MA Power Factor 

Allis- tn ae Mfg. Co. 

General Controls 

Leeds & Northrup Co. 

Robinette Co. 

Shallcross Controls 

Sorensen & Co. 

Westinghouse Elec. 





REGULATORS, AUTO- 
MATIC. Pressure (See 
Controllers, 

ressure) 


Automatic, 














reer ons. | AUTO- 





wilises erevidenes 

3. W. Controller “Comp. 
Cash Co, 

Climax _ Div. 

Davis Reg. Co. 
Fisher Governor Co. 
Ford Reg. Valye Co. 
Foster Engg. 

Fulton Sylphon Div. 
Furnas Electric Co, 
General Regula 


Hagan Corp. 
Hammel-Dahl Co, 
Henszey Co. 

Kieley ‘ en 
Kliptel Mi Co. 

Leslie a 

Lumenite Electronic 
Mason-Neilan Regulator 
McAlear_ Mfg. 

Mercon Regulator Co. 





Spence Engineering Co. 
Squires Co. 
Swartwout cs 
rs ee pln iv. 

Water Level Controls Co. 
Yellow Spring Instrument 


neous arene, ” eda 
ATIC, RK 


alle Chalmers ‘te. Co, 
General boon 
Leeds & 


Thordarson “Elec, Mfg. 
Westinghouse Elec, 


REGULATORS. AUTO- 

Cc. Safety Fuel 

See Valves, 
Automatic, Safety Fuel) 


REGULATORS, AUTO- 
MATIC, Steam Pres- 
sure (See Can ntrollers, 
Automatic Pressure) 


REGULATORS, AUTO- 
MATIC, Synchronizing 

AiResearch Div. 

Allis-Chalmers Mfg. Co. 

Automatic Elec. Mfg. Co. 

Burlington Inst. Co, 

Control Corp. 

Counter & Control Corp. 

Ctitler-Hammer, Inc. 

Eclipse Pioneer 

General Controls 

General — 

Lear, Inc 

Robinette Co. 

Shallcross Controls 

Westinghouse Elec. 


REGULATORS, AUTO- 
ATIC, Temperature 

(See Controllers, Auto- 
matic, Temperature) 


REGULATORS, AUTO 
MATIC, Time (See Con- 
trotters, Automatic, 


REGULATORS. Automatic, 


arqui 
PP. * Regulator 
Vectron, Inc. 


agen srem. AUTO- 
ATIC, Vacuum (See 
Coatrelinie. Automatic, 
Pressure & Vacuum) 


RESULATOR. AUTO 
ATIC, Viscosity (See 
Souwelehe, Au ‘omatie, 
Viscosity) 


REQULATORS. AUTO- 
MATIC, Voltage 


Askania Regulator Co. 
Automatic Elec, Chicago 
Beck Co, 

Boonton Radio Corp. 
Bradley Laboratories 
Burlington Inst. Corp. 
Clarostat Mfg. 

Clippard Inst. Lab. 
Collins Radio Co, 
Commercial Research 


Communication Meas. Lab. 


Eclipse-Pioneer 
nea Associates 
El-Tronics, Inc. 

Federal Telephone 
Ferris Inst. Corp. 
Fredericks, George 
Furst Electronic 
General Elec. Co. 
Hastings Instrument 
International Resistance 
Kellogg Switchboard 
Laboratory for Electronics 


(Continued) 





La Marche 

M Magnetie Pe nifiers” 
Miller d F. 
Nuclear Inst. & Chem. 


‘egon. 
Polarad Electronics 
Process & Instruments 
Mfg. Co. 


t: sg. . 
Reliance Instrument 
Richardson-Allen 
ell Engr. 

Sherron Metallic 
Sola Electric Co, 
Sorensen & Co. 
Superior Electric 
Sylvania Elec. Prods. 
Thordarson Elec. Mfg. 
United Transformer Corp. 

alkirt Co. 
Ward Leonard Elec. Co. 
oe ae Elec, 
Wilson & Co., G. C. 
Yellow Spring Inst. Co. 


REGULATORS, AUTO- 
MATIC, Wa P 





aac 
= 
< 











die 


( 
matic, Pressure. 


REGULATORS, AUTO- 
MATIC, Welding, Gas 

Bastian-Blessing Co. 

Cutler ——. Inc, 

Grove Regulato: 

Hoke, Inc. 

Linde Air Products 


RELAYS, Automatic 


Westlake 

. & Relay 
Allen-Bradley Ce 
American a Co. 
American Re _— & Controls 


Co. 
‘Automatic Elec, Chicago 
Automatic Elec. Mfg. 
Automatic Temp. Control 
Beck Co. 
Clare & Co, 
Climax Div. 
Cook Electric Co. 
Cramer Co., Ine, 
Cutler-Hammer, 





tdison, Inc., Thomas 
Usterline-A 

General sor Co 
General Elec. 

Guardian Elec. “Mite. Co. 
Hagan Corp. 

H-B Instrument 
Industrial Eng. Corp. 


(Continued) 


Industrial Timer Corp. 
Kellogg Switchboard 





Mercoid 
fi oneywell 
Neomatic Inc, 
Perfe 





Elec. 
Weston Elec, Inst. ” Corp. 
RELAYS, Capacity- 

Operated 

Automatic Tee. Chicago 
Automatic lec. Mfg. 
Automatic Temp. Control 
Browning bs. 
Cook Electric 
Electronic Lab. 
Electro-Physics 
El-Tronics, Inc. 
Fielden Instrument 
General Controls 
General Electric 
Lumenite Electronics 
Potter & Brumfield 
Struthers-Dunn 
Thermo Instruments 


RELAYS, Cireult Control 


Adams & Westlake 
Relay Co. 


American Inst. 

American Relay » Controls 
Amperite Co, 

Autocall Co. 

Automatic Elec., Chicago 
Automatic Elec. Sales 
Automatic Switch Co. 
——_ Temp. Control 


Beck Co. 
Clare & Co. 
Cook Electric Co. 


Eastern a 
Eclipe Pionee 

Edison Electrica Control 
Federal Telephone 
Friez Inst. Div. 
General Controls 
General Elec. Co. 
H-B Instrument 
Hufco Industries 
Industrial Timer Corp. 
Kellogg Switchboard 


e Elec. 
Miller Gon Bertrand F. 
(Continued) 





ey a 
Advanced 


RELAYS 


specify 


ADVANCE 








RELAYS for general circuit control, 

electronic, aircraft and marine appli- 
cations. Crisp action, dependable 
and durable. ADVANCE offers 


sensitive, midget, midget telephone, 





keying, instrument, time-delay, overload, 
transmission line, impulse, hermetically 
sealed, and ceramic insulated relays. 
Wide variations of these types for 
special applications and special relays 
made to specifications. 


ADVANCE'S engineering ability 
and manufacturing facilities will assist 
in engineering problems and supply 
special relays for the most exacting 
tequirements. Your inquiry will receive 
Prompt and courteous attention. 





>= 
ADVANCE ELECTRIC & RELAY CO. 
2435 North Noami St., Burbank, Calif. 


Please mention THE 1952 INSTRUMENTS INDEX when writing. For addresses, see pages 157-179 


REGULATORS. to RELAYS 





reciston 


REGULATORS 





Askania Regulators assure exacting 
pressure, flow or proportioning con- 
trol, through the operation of cylinders, 
valves, dampers or other mechanisms. 
Built around the exclusive Jet-Pipe 
Principle, Askania Regulators convert 

or impul into extremely ac- 
curate proportionate movements of the 
mechanisms. 





Full information available. 


ALHA "ADC. , ly 


ASKANIA REGULATOR COMPANY 
246 E. Ontario St., Chicago II, Ill. 


A Subsidiary of 
General Precision Equipment Corporation 

















REPUBLIC 
REGULATORS 


Republic pneumatic or hydraulic type 
regulators are supplied for the automa- 
tic control of pressure, rate of flow, 
speed of rotation, liquid level, or the 
proportioning of two pressures, flows, 
etc., in a fixed ratio. 

They measure the quantities they 
control regardless of the application. 
They can be made sensitive to changes 
of less than 0.002 in. of water. 


WRITE FOR DATA BOOK No. S-13 


REPUBLIC FLOW METERS CO. 
2240 Diversey Pkwy. Chicago 47, lil. 


REPUBLIC 
INSTRUMENTS ¢ CONTROLS 

















RELAYS 


Minneapolis-Iloneywell 
Neomatic Inc. 

Perfex Corp. 

Phillins Controls 
Photoswitch 

Precision Scientific 
Potter & Brumfield 
Roller-Smith 

Sampsel Time Control 
Shepard Labs. 

Sigma Instrument, Inc. 
3truthers-Dunn 

Triplett Elec. Inst. 
Ward Leonard Elec. Co. 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 


RELAYS, Continuous 
Current 

Adams & Westlake 

Advance Elec, & Relay Co. 

Allen-Bradley Co. 

Allied Control Co. 

American Inst. Co. 

Arrow-Hart & Hegeman 


Autocall Co. 
Automatic Elec. Chicago 
Automatic Elec. Sales 


Automatic Switch 
Automatic Temp. Control 
Clare & Co. 

Cook Electric Co. 
Cutler-Hammer, Inc. 
Eclipse-Pioneer 
Esterline-Angus 
General Controls 
General Elec. Co. 
Guardian Elec. Mfg. Co. 
H-B_ Instrument 
Industrial Timer Corp. 
Kellogg Switchboard 
Leach Relay Co. 
Neomatic Inc. 

Potter & Brumfield 
Price Electric Corp. 
Sigma Instruments 
Struthers-Dunn 

Triplett Elec. Inst. 
Ward Leonard Elec. Co, 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 


RELAYS, Control 

Adams & Westlake 
Advance Elec. & Relay Co, 
Allen-Bradley Co. 
American Inst. Co. 
American Relay & Controls 


Automatic Elec. Chicago 
Automatic Elec. Sales 
Automatic Temp. Control 
Bailey Meter Co. 

Barber- -Colman 

Beck Co, 


. . Controller Corp. 
Clare & Co, 

Control Corp. 

Cook Electric Co. 
Cutler-Hammer, Inc. 
Dorothea Mechanisms 
Eastern Industries 
Eclipse-Pioneer 
Edison, Inc, Thomas 
Fisher-Pierce Co. 
General ager Co. 
General Elec. Co. 
Guardian Elec. Mfg. Co. 
G-V Is 
H-B Instrument 
Industrial Eng. Corp. 
Industrial Timer Corp. 
Kellogg Switchboard 
Leach Relay Co. 

Miller Co., Bertrand F. 
Minneapolis- Honeywell 
National Time & Signal 


Perfex Corp 
Phillips Control 
Photoswitch, Inc. 
Potter & Brumfield 
Precision Scientific 
Precision Therm. 
Price aeuse Corp. 
W. 





Roller- Smith “Co. 
Time Control 

Sigma Instruments 
Struthers-Dunn 

Triplett Elec. Inst. 
Ward Leonard Elec. Co. 
Westinghouse Elec. 
Weston Elec. Inst. Corp 
White Rodgers Elec. 


RELAYS, Current 


Adams & Westlake 
American Instrument 
Betts & Betts 
General Electric Co. 
Guardian Electric 
H-B Instrument 
oy Inc. 

Perfex Corp. 
Phillips. Control 
Potter & Brumfield 
Roller-Smith 

Sigma Instruments 
Triplett Elec. Inst. 
Ward Leonard 
Westinghouse Elec, 
Weston Elec. Inst. Corp. 


eyes Demand Totaliz- 

















canis Co. 

ee ems Chicago 
General 

Guardian Biectrie 


agan Corp. 
Westinghouse Elec. 


116 


RELAYS, Electromagnetic 


Advance Elec. & Relay Co, 
Allen-Bradley Co, 
Allied Control Co. 
American Inst. Co. 
American Relay & Controls 
Amperite Co, 
Arrow-Hart & Hegeman 
Autocall Co. 
Automatic Elec, Chicago 
Automatic Elec. Mfg. Co. 
Automatic Switch Co. 
Bunnell & Co. 
Control Corp. 
Cook Electric Co. 
Clare & Co. 
Cutler-Hammer, Inc. 
Doelcam Corp. 
Eastern Industries 
Eby, Inc. 
Eclipse-Pioneer 
Edison, Inc., Thomas A. 
Engineering Res. & Dev. 
Friez Instrument Div. 
> i 2 Elec, Co. 

G-M Labs. 
Gorrell & Gorrell 
Guardian Elec, Mfg. Co. 
H-B Instrument 
Hufco Industries 
Industrial Eng. Corp. 
Kellogg Switchbuard 
Leach Relay Co. 
Miller Co., Bertrand F 
Minneapolis- Honeywell 
National Time & Signal 
Neomatic Inc, 
Ivenn Electric Switch Co. 
Perfex Corp. 
Phila. Thermometer Co 
Phillips Control 
Potter & Brumfield 
Precision Scientific 
Precision Therm, & 
Price Electric Corp. 
Sigma Instruments, Inc 
Stromberg Time Corp. 
Struthers-Dunn 
Tork Clock 
Triplett Elec. Inst. 
Ward Leonard Elec, Co. 
Warrick Co. 


Inst. 


Westinghouse Elec. 
Weston Elec, Inst. Corp. 
White-Rodgers Electric 


RELAYS, Electronic 


Advance Elec. & Relay Co. 
American Inst. Co. 
Automatic Elec. Mfg. 
Automatic Temp. Control 
Bec! 


0, 
Bel! & Howell : 
Berkshire Laboratories 
Central Scientific 
Clare & Co., C. P. 
Coleman Electric 
Cook Electric 
Cramer Co., Inc. 
Cutler-Hammer, Inc. 
Davis & Co., Inc.. 
De-Tec-Tronics Labs. 
Eclipse-Pioneer 
Electro-Medical Tab 
Electronic Dev, Lab. 
Electro-Physics Co. 
Engrg. Research & Dev. 
t.ss instrument 
Fisher-Pierce Co. 
Fisher Scientific Co. 
General Elec. Co. 
Gorrell & Gorrell 
Guardian Elec, Mfg. 
Harvey Radio Labs. 
H-B_ Instrument 


Dean 


I.yman Electronic 
Minneapolis-Honcywell 
Neomatic Inc. 

Phillips Control 
Phipps & Bird 
Photoswitch, Inc. 
Potter & Brumfield 
Price Electric Corp. 
Process & Instruments 
RCA Div. 
Robinette Cv., W. C. 
Rockwell Engr. 

Sigma Inctrements 
Struthers-Dunn 
Televiso Products 
Thordarson Elec. Mfg. 
Wilson & Co., G. C. 


RELAYS, Frequency 
Autocall Co, 


Automatic Elec. Chicago 
Automatic Switch Co. 
Biddle Co. 

Clare & Co., C. P 
Control Corp. 

Cook Electric 


Cutler-Hammer, Inc. 
Eclipse-Pioneer 
Esterline-Angus Co. 
General Elec. Co. 
juardian Electric 
Hickok Electrical Inst. 
Kellogg Switchboard 
Potter & Brumfieid 
Sigma Instruments 
Stevens-Arnold Co. 
Wallace & Tiernan 

Ward Leonard Electric Co. 
Westinghouse Elec. 
RELAYS, Galvanometer 
Assembly Products 
Autocall Co. 

Automatic Elec. Chicago 
Automatic Temp. Control 
Cole Instrument 

Eby. Inc., Hugh H 
Esterline-Angt's 

Potter & Brumfield 
Roller-Smith 

Rubicon Co. 

Tagliabue Div. 


RELAYS, Heavy Duty 
Adams & Westlake 
Advance Elec, & Relay Co. 
Allen-Bradley Co. 
American Inst. Co. 
American Relay & Controls 
Autocall Co. 

Automatic Elec, Chicago 
Automatic Elec. Mfg. 
Automatic Switch Co. 
Automatic Temp. Control 
Cook Electric 
Cutier-Hammer, Inc, 
Eclipse- Pioneer 

Esterline- Angus 

General Elec. Co. 

H-B Instrument 

Leach Relay Co. 

Miller Co,, Bertrand F. 
Philadelphia Thermometer 
Potter & Krumfield 

Price Electric Corp. 
Struthers-Dunn 

Ward Leonard Elec. Co, 
Westinghouse Elec. 
Weston Elec. Inst. 
Zenith Electrie Co. 


RELAYS, 
trolled 
Adans & Westlake 
Advance Elec. & Relay 
American Inst, Co. 
Assembly Products 
Autocall Co. 
Automatic Elec. 
Automatic Elec. 
Automatic Temp. 
Bailey Meter Co. 
Barber-Coiman 
Beck Co. 
Carter Radio Div. 
Clare & Co. 
Climax Div. 
Cole Instrument 
Cook Electrie Co 
Cramer & Co., Inc. 
Eclipse-Pioneer 
Electric Des. & Mfg. 
Friez Instrument Div. 
General Elec. Co. 
Guardian Elec. Mfg. Co. 
H-B_ Instryment 
Minneapolis- Honeywell 
Neomatic Inc. 
Perfex Corp. 
Phila. Thermometer Co. 
Potter & Brumfield 
Precision Scientific 
Precision Therm. 
Roller-Smith Co. 
Sigma Instruments 
Struthers-Dunn 
Tagliabue Div. 
ork Clock 
Triplett Electrical Inst. 
Ward Leonard Elec. Co. 
Weston Elec. Inst. Corp. 


RELAYS. Light Sensitive 
(See Photoelectric below) 


Corp. 


Instrument Con- 


Chicago 
Mfg. 
Control 


RELAYS, Magnetic (See 
Relays, Electromagnetic) 

RELAYS, Mercury 

Adams & Westlake 

American Inst. Co. 

Autocall Co. 

Automatic Elec. Chicago 


Automatic Temp. Control 
Continental Elec. Co. 
Durakool. Ine. 

Ebert Electronics 
Electronic Apparatus 
Guardian Electric 

H-B Instrument 

Potter & Brumfield 
Precision Scientific 
Precision Therm 
Struthers-Dunn 
Weston Elec. Inst. 


RELAYS, Mercury Tube 
Adams & Westlake 
American Inst. Co. 
Autocall Co. 

Automatic Elec. Chicago 
Automatic ‘eats Centrol 
lare 

General Controls Co. 
G-M Lab 

Guardian “Elec. Mfg. Co. 
H-B_ Instrument 
Kellogg Switchboard 
Mercoid Corp. 
Minneapolis- Honeywell 
Phila. Thermometer 
Potter & Brumfield 
Precision Scientific 
Precision Therm. 
Struthers-Dunn 

Ward Leonard Elec. Co. 
Weston Elec, Inst. Corp. 


RELAYS, Motor Driven 
Time Delay 

Advance Elec. & Relay Co. 

Allen-Bradley Co. 

American Inst. Co 

Automatic Elec. Mfg. 

Barber-Colman 

Betts & Retts 

Clarostat Mfg. Co. 

Controls, Inc. 

Cramer Co., Inc 

Fagle Sienal Co. 

Friez Instrument 

General Controls 

General Electric 

Guardian Electric 

Haydon Co.. A. W. 

Industrial 


Corp. 


Lumenite Electronics 
(Continued) 





Paragon Electric Co, 
Potter & Brumfield 
Price Electric Co. 
Struthers-Dunn 

Ward Leonard Elec, Co. 
Westinghouse Elec, 
Weston Elec. Inst. Corp. 
Zenith Electric Co, 


RELAYS, Movable Coil 


Advance Elec. & Relay 
Automatic Elec. Mfg. 
Electro-Tech. Equip. 
Esterline-Angus Co, 
General Elec. Co, 
Roller-Smith Co. 
Triplett Elec. Inst. 
Westinghouse Elec. 
Weston Elec, Inst. Corp. 


RELAYS, Overload 
Adams & Westlake 
Advance Elec. & Relay Co. 
Allen-Bradley Co. 
American Relay & Controls 
Autocall Co, 
Automatic Elec, Chicago 
Automatic Elec. Mfg. 
Automatic Switch Co. 
Automatic _ Control 
Bunnell & 
Pos Me Inst. Corp. 
Clare & Co. 
Cook Electric 
Cutler-Hammer, Inc, 
Edison, Instrument Div. 
General E Co. 
Guardian Elec. Mig. Co, 
Leach Relay Co, 
Potter & Brumfield 
Price Electric Corp. 
Roller-Smith Co. 
Sigma Instruments 
Standard Elect. Prods. 
Struthers-Dunn 
Ward-Leonard Elec. Co. 
Westinghouse Elec. 
RELAYS, + fy a Mag- 
net Movable Coi 
Assembly ig 
wunnell & Co, 
Cole Instrument 
Electric Des. & Mfg. 
Esterline-Angus Co. 
General Elec, Co. 


Triplett Electrical Inst. 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 


RELAYS, Photoelectric 


Advance Elec. & _e Co. 
American Inst. 
Automatic Temp. ‘Control 
Autotron Co. 
Clare & Co, 
Continental Elec. Co. 
Cutler-Hammer, Inc, 
Detect-O-Ray 
De-Tec- Tronic 
Dickson Co. 
Eby. > 
Electro-Physics Co. 
Electronic Controls 
Electronic Dev, Lab. 
F1-Tronics, Inc. 
Engrg. Research & Dev. 
Ess Instrument Co. 
Fisher-Pierce Co, 
General Controls Co, 
General Elec. Co. 
Gorrell & Gorrell 
Guardian Electric 
Leach Relay Co. 
Lumenite lec. 
Phillips Control 
Phipps & Bird 
Potter & Brumfield 
Potter Instrument 
Photoswitch, Inc. 
Precision Therm. 
Rockwell Engr. 
Kubicon_ Co, 
Sigma Instruments, Inc. 
Tagliabue Div. 
‘Triplett Elec. Co. 
Ward Leonard Elec. Co. 
Westinghouse Elec. & Mfg. 
Weston Elec. Inst. Corp. 
RELAYS, Polarized 
Autocall Co. 
Automatic Elec. Chicago 
Automatic Elec, s. 
Barber Colman 
Bunnell Co., J. H. 
Eclipse-Pioneer 
General Electric 

Corp. 


Maxson Corp 
Atertrand F. 
ne. 


Labs. 


Miller Co,. 
Neomatic 5 
I’recision Therm. & Inst. 
Price Electric Corp. 
Sigma Instruments 
Stevens-Arnold Co. 
Struthers-Dunn 
Triplett Elec. Inst. 
Westinghouse Elec: 
Weston Elec. on 
RELAY, Powe 
Advance Elec. "* Relay Co. 
Allen-Bradley Co, 

American Inst. Co. 
American Relay & Controls 
Automatic Flec. Chicago 


Corp. 


Automatic Elec. Mfg. 
ie aN ‘witch Co, 


Cutler- Hanmer. Inc. 
Detect-O-Ray 
Felipse-Pimneer 
Esterline-Anczus Co. 
General Controls Co, 
General Flee. Co. 


(Continued) 


Grayhill 

Hagan Corp. 

H-B Instrument 

Leach Relay Co. 
Phillips Control 

Potter & Brumfield 
Price Electric ore, 
Robinette Co., W. C. 
Roller-Smith Co. 
Struthers-Dunn 

Ward Leonard Elec. Co. 
Westinghouse Elec, 
Weston Elec, Inst. Corp. 


RELAYS. Power Factor 
Advance Elec. & Relay Co. 
Cutler-Hammer, Inc, 
Esterline-Angus Co, 
General Electric Co. 
.. A. B. Corp. 
Potter & Brumfield 
Westinghouse Elec. 
RELAYS, Resistance, 


Advance Elec. & Relay Co. 
American ‘iene & Controls 


D.C. 


Autocall 

Automatic ‘Blectric Chicago 
ll & Co. 

Clare & Co., C. P. 

Cook Electric Co. 

Cutler-Hammer, Inc. 

Electro-Physics Co. 

Esterline Angus 

General Elec. Co. 

Guardian Electric 

Kellogg Switchboard 

Leach Relay Co. 

Neomatic Inc. 

Potter & Brumfield 

Price Electric Corp. 

Sigma Instruments 

Ward Leonard Elec. Co. 


RELAY, Sounding 
Leupold & Stevens 


RELAYS, Stepping 
Autocall Co. 


Automatic Elec, Chicago 
Automatic Elec. Sales 
Clare 0. 

Collins Radio Co. 


Cook Electric 

Dorothea Mechanisms, Gale 
General Elec. 

3-M Laboratories, Inc. 
Guardian Electric 

Oak Mfg. Co. 

Roller-Smith 
Struthers-Dunn 
Westinghouse Elec. 


RELAYS. Telephone Aux- 
iliary Ringing 

Advance Elec. & Relay Co. 
American Relay & Controls 
Autocall Co. 
Automatic Elec, 
Clare & Co. 
Cook Etectric 
Federat Telephone 
Guardian Electric 
Kellogg Switchboard 
Leach Relay ; 
Phillips Control 
Potter & Brumfield 
Price Electric Corp. 
Sigma Instruments 
Struthers-Dunn 


RELAYS, Temperature 
Advance Elec. Relay Co. 
Assembly Products 
Autocall Co. 
Automatic Temp 
Clare & Co., C. P 
Cole Instrument 
Cook Electric Co. 
Edison Elec. Controls 
Friez Instrument Div. 
Genera! Controls 
General Elec. Co. 
Gleason-Avery, Inc. 
G-M Laboratories, Inc. 
Guardian Electric 
G-V_ Controls 
H-B Instrument 
Lewis Engineering 
Leach Relay_Co. 
Minneapolis-Honeywell 
Neomatic Inc. 
Potter & Brumfield 
Sampse! Time Control 
Spencer Thermostat Co. 
Struthers-Dunn 
Tagliabue Div. 
Triplett Elec. Inst. 
Westinghouse Elec. 
Weston Electrical Inst. 
RELAYS, Sepeernare 
Compensated 
Betts & Betts 
Edison, Inc., Thomas 
Fuel Watchman 
Guardian Electric 
Neomatic Inc. 
Sigma Instruments 
Wallace & Tiernan 


RELAYS, Thermal Time 
Delay 


Adams & Westlake 
Advance Elec, & Relay Co 
Allen-Bradley Co. 

Am. Gas Accumulator 
American Inst, © 
American Relay & Controls 
Amperite Corp. 
Autocall Co. 
Automatic Elec. 
Automatic Elec. Mfg. 
Automatic Temp. Control 
Retts & “og 

Clare 

Clarostat Mie. Co. 
Cook Electric Co, 

Cramer Co., Inc, 
Cutler-Hammer, Inc. 
Eagle Signal Corp. 


(Continued) 


Chicago 


Control 


Chicago 
f; 
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Edison, Inc., Thomas 
Electronic Prod. Co, 
Fisher-Pierce Co. 
General Controls 
General Elec. Co. 
juardian Elec. Mfg. Co, 
G-V Controls 

ndustrial Eng. Corp, 
—— saeet rim} 
Leach R 
Lumenite 


» ae 
Meletron Corp. 





Potter & i/o 
Precision Ther: 

Preferred Utilities Mfg. 
Roller-Smith Co, 

Sigma Instruments 
Struthers-Dunn 

Ulanet Co., Geo 

Ward Leonard Elec. Co, 
Weston Elec. Inst. Corp, 
Westinghouse Elec. 
White-Rodgers Blectrie 


RELAYS, Time Delay (Se 
Relays. Thermal Time 
Delay 


RELAYS, Transformer 
(Low Voltage) 

Advance Elec. & Relay Co, 

Allen-Bradley _ 

Auth Elec, Spe 

Automatic Electric Chicago 

Barber-Colman 

BW. Controller eg 

Friez Instrument Div 

General Controls Co. 

General Elec. Co. 

Gleason-Avery, Inc. 

Guardian Elec. Mfg. Co, 

H-B Electric 

Industrial Eng. Corp. 

Lumenite Electronics 

Mercoid Corp. 

Miller Co., Bertrand F, 

Minneapolis- Honeywell 

Partlow — 

Perfex Corp 

Potter & Brumfield 

Sampsel Time Control 

Sigma Instruments, Inc, 

Struthers-Dunn 

Thordarson Elec. Mfg. 

Ward Leonard 

Warrick Co. 

Westinghouse Elec. 

White-Rodgers Electric 


RELAYS, Vaccum Contact 


American Inst. Co. 
Edison. Inc.. 
Eitel McCullough 
General Elec. Co, 
H-B Instrument 
Lumenite Electronics 
Rockwell Engr. 
Skaneateles Mfg. Co. 
Struthers-Dunn, Inc. 


RELAYS, Vacuum Tube 
Advance Elec. & Relay Co. 
American Inst. Co. 
Amperite Co. 

Automatic Elec. Mfg. 
Automatic Temp. Control 
Berkshire Laboratories 
Continental Elec, Co, 


Eby, Inc. 
Eclipse-Pioneer 
Edison, Inc., Thomas 


Electro-Medical Lab. 
Electronic Dev. Lab. 
Electronic Prod. Co. 
El-Tronics, Inc. 
Fisher-Pierce Co. 
Zeneral Controls Co. 
General Elec, Co, 
Harvey Radio Labs. 
H-B Instrument 
Kellogg Switchboard 
L. A. B. Corp. 
Leach Relay Co. 
Lumenite Electronics 
Metron Instrument 
Neomatie Inc. 
Precision Therm. 
Robinette Co., W. 
Rockwell Engr. Co. 
Sigma Instruments 
Skaneateles Mfg. Co. 
Struthers-Dunn 
Sylvania Elec, Prods. 
Tagliabue Div. 

Wilson & Co. 


RELAYS, Voltage 


Adams & Westlake 
Advance Elec. 2. Relay 
Allen-Bradley 

American Relay 7 Controls 
Amperite Co, 

Autocall Co. 

Automatic Elec. Chicago 
Automatic Elec. Mfg. 
Automatic Switch Co. 
Barber-Colman 


Cutler-Hammer, Inc. 
Eby, Inc., Hugh H. 
Eclipse- -Pioneer 
Esterline-Angus Co. 
Ferranti Electric, Inc. 
General Controls 
General Elec. Co. 
Guardian Electric 

G-V_ Controls 

Hart Manufacturing Co. 
Hathaway Inst, Co. 
Leach Relay Co. 
Lumenite ‘electronic 
Neomatic Ine. 

Philips Control 

Potter & Brumfield 
Reliance Instrument Co. 


(Continued) 
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SAMA 3 


GUARDIAN 






” RELAYS eco 


F. HERMETICALLY SEALED 


| 
ic, 
p 


t - 
a A.N. CONNECTOR SCREW TERMINAL LUG HEADER © OCTAL PLUG 


OPEN TYPE CONSTRUCTION 





ee Ne 7 >D-C. No. 14 A.C. 
Series 120 A.C. Series 345 D.C. Series 595 D.C. No 1A D.C. No. 12 A.C. 
COCO SE SOHO SHHHHHSSHHHHHHSHSHHHHHHHHHHSHHHHHHHOOHOEO®S 
STEPPERS SWITCHES 


a 


= if 





Series R Series M. E.R. Series M.A. S. 


GUARDIAN RELAYS—standard equipment in virtually all U. S. warplanes, exemplify 
the highest degree of electronic precision required by the U. S. Air Force, by government 
agencies, aircraft manufacturers and instrument makers. Available hermetically sealed to 
government specifications in lightweight aluminum which permits heavier relay frames, 
larger contacts, higher capacities — more control in less space ! 


GUARDIAN @ELECTRIC 


1628-MI W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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RELAYS to RESISTANCE LOADING 
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Complete 


Telemetering 
Facilities 


from 
Bendir- 
Pacific 


AIRBORNE Cc 








RECEIVING 





Please 








INSTALLATION 


at eee 


This complete 6 channel AN/DKT-3 telemetering 


Bendix-Pacific telemetering facilities can provide you 
with any phase of a complete instrumentation service. 
These include: 





OMPONENTS 


The standard AN/DKT 3 subminiature telemetering com- 
ponents which remotely measure and indicate acceleration, 
motion and position, pressure, strain, temperature, vibra- 
tion, velocity, voltage and current. Transmitted power up 
to 15 watts is available. 





STATIONS..- 


New instrumentation equipment designed to receive 
frequency-modulated signals employing continuous or 
commutated subcarriers. A maximum of 14 continuous 
subcarriers can be received simultaneously and up to 27 
signal channels can be separated from one commutated 
subcarrier, each signal can be recorded as a continuous 
trace. 


Application engineering to adapt the Bendix-Pacific 
System to each specific problem. 






Supervision of initial installation. 


Flight testing, reduction and analysis of data. 
WRITE FOR COMPLETE INFORMATION 


Photo at left shows typical 14 band 
Bendix Receiving Station. 


Pacifi Division 
“Bendix Aviation —— 


NORTH MOLL r Ais 






x0 MEASURE. .TO WARN. .To inDICATE-- ATA DISTANCE 


system with pickups weighs less than 1242 pounds. 


Roller-Smith Co. 
Sigma Instruments 
Simpson Electric 
Struthers Dunn, Inc. 
Sylvania Elec. Prod. 
Triplett Electrical Inst. 
Ward Leonard — Co. 
Westinghouse Ele 

Weston Electrical “Inst. 


eer. peerace 





Magnetic Amplifiers 
Minneapolis-Honeywell 
Stewart Mfg. Corp. 


MOTE - METERING 
“PQUIPWENT, ELEC- 


Ace Instrument Co. 
Aero Electronics 


nd. 

Applied Science Corp. 
Automatic Temp. Control 
Bristol Co, 
Brooks Rotameter 
Builders-Providence 
Clarke Inst. Corp. 
Cole Instrument 
Control Corp. 
Elec, Tachometer Corp 
Electro- “Mechanical Research 
Electronic Associa 

erg. Research aD Dev. 
Esterline-Angus Co. 
Farnsworth Television 
Fielden Instrument 












Penn Ind. Inst. 


Schaevitz 
Servo Corp. of Americ 
Sherron Siotalite 
skaneateles 

Statham aoe. 











Van Dyke Instruments 
Vapor Recovery Systems 


Westinghouse Elec, 
woe Enginee 
Wilson & 


Yardeny Engineering 


MOTE - METERING 
“EQUIPME NT, HY. 
AULIC 


Pres = Temp. Con 
Builders-Providence Be 





a 
& 


rp 

Leupol Steven 
Mason-Neilan Regulator 
Pacific Div. 
Servo Corp. of Americs 
Skaneateles Mfg. Co, 
Smith Meter Co. 
Westinghouse Elec, 
RemeTe meTeninG 

EQUIPMENT, Pnreumath 
American “Tae 5 
Automatic Temp. Contro 
Bristol Co. 








Fischer & Porter 
Brooks Rotameter 
Sar all a Fredric Builders-Providence 
Conoflow Corp. 
General Elec. Co. Emery Co., H. 
} A im LY Gurley Farris Engg. Corp. 
oy A fast. Co. eed &.. —— 
ays ) 
Ht H ‘Phermostats —, Co., A. W. 
yer 
oe Instruments _ beh -Notian , Reculater 
ellogg 
ew a Inst. Dive Moore Pro Flow | Meters 
= 4 . oor DP. Servo Corp. of Americas 
Teets & ‘Necthrén Ge. Taylor Inst. Co. 
Lenkurt Electric Co. 


Martin-Hubbard Corp. 
Mason-Neilan Regulator 
Metrotype Cor 


P. 
Minneapolis - Honeywell 


Moisture Register Co. 
M Prod 


‘oore ucts 
Pacific Div. 
Panoramic Radio Co. 


(Continued) 








: Telemeter — 


ment and automatic control 


SERIES 500 RECEIVER 


Metameter System of Telemeterin 
an accurate, up-to-the- — account of conditions at 
ena 


Bristol’s 


remote points . 
normalities . .. 
emergencies. 
liguid level, 


; prevent 


a choice of transmitting media: * carrier channel . . + 


telephone, simple twe-wire 
(microwave) . . . or any 
select. 


ALSO: REMOTE AU 
*Reg. U.S. 


THE BRISTO 


113 BRISTOL RD., WATERBURY 20, CONN. 
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MET AMETER* 





Measures pressure, tem 
motion and gate position, voltage, cu 
power, totalized power load, and reactive volt 


RESISTANCE LOADING 
EQUIPMENT 

Cole Instrument 

De Jur-Amsco 

Eastern Gpestaley Co, 

General Co. 

Hardwick, Hindle, Ine. 

International Resistance 

Precision Resistor Co, 

Shallcross Mfg. 

Ward Leonard 


Remote measure- 


gives 
les you to anticipate ab- 


them from developing inte 
flow, mpera' 


cire radio beam 
ccaventent eiroult you may 


TOMATIC CONTROL. 
Pat. Off. 


L COMPANY 














Leading supplier of relays to industry—for every electrical and electronic application. 
Specialists in design and manufacture of open and sealed relays for military 
equipment. 
Write for 26 page catalog No. 109 describing numerous standard models. Send 
specifications for recommendations, samples and quotations. 
Contact your nearest P & B Sales Engineering Office: 
ALBANY 7, NEW YORK, 100 State Street, Albany 3-3628 
ALEXANDRIA, VIRGINIA, 122 N. Fayette Street, Temple 1718 
ATLANTA 5, GEORGIA, 103 Millar Bidg., Hemlock 6161 
BOSTON 16, MASS., 25 Huntington Avenue, Kenmore 6-5580 
BUFFALO 2, NEW YORK, 1124 Prudential Bidg., Mohawk 9222 
CEDAR RAPIDS, IOWA, 309 Guaranty Bidg., Phone: 40833 
CHICAGO 34, ILLINOIS, 3352 N. Central Ave., Pensacola 6-6776 
CLEVELAND 15, OHIO, 1836 Euclid Avenue, Main 1-1286 
DALLAS 5, TEXAS, 7322 Marquette Ave., Emerson 6-6286 
DAYTON 2, OHIO, 18 W. Monument Avenue, Hemlock 9661 
DENVER 7, COLORADO, 5528 East Colfax Ave., Freemont 3067 
DETROIT 35, MICHIGAN, 19481 James Couzens H'way, Vermont 8-3460 
INDIANAPOLIS 1, INDIANA, 2208 E. Washington Street, Market 8517 
KANSAS CITY 2, MISSOURI, 1010 Porter Building, Logan 9824 
LOS ANGELES 6, CALIFORNIA, 2230 W. 11th St., Dunkirk 3-4197 
MEMPHIS, TENNESSEE, 1336 Madison Avenue, Phone 2-1914 
MILWAUKEE 3, WISCONSIN, 744 North 4th Street, Broadway 2-0517 
MINNEAPOLIS 17, MINNESOTA, 5022 29th Avenue, South, Drexel 1895 
NEW YORK 16, N. Y., 13 E. 40th St., Murray Hill 3-7585 
PHILADELPHIA, PA., DREXEL HILL, 3611 Berry Ave., Clearbrook 9-0231 
PITTSBURGH 19, PA., 600 Grant Street, Court 0131 
SAN FRANCISCO 3, CALIF., 1234 Folsom Street, Market 1-4166 
ST. LOUIS 5, MISSOURI, 311 Connor Building, Parkview 7622 
SEATTLE 1, WASHINGTON, 2217 Fourth Ave., Main 3750 
SYRACUSE 1, NEW YORK, P. O. Box 1224, Baldwinsville 662 
TORONTO 13, ONT. CANADA, 2273 Danforth Avenue, Oxford 1127 
VANCOUVER, B.C., CANADA, 132 W. Hastings St., Pacific 3195 
WILMINGTON, NORTH CAROLINA, 4924 Oleander Drive, Phone: 5749 
EXPORT: ROCKE INTERNATIONAL CORPORATION 
13 East 40th Street © New York 16, N. Y., U.S. A. 


POTTER & BRUMFIELD - PRINCETON, INDIANA - PHONE 1208 
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RESISTANCES to RIDEOMETERS 



























(-COLE- 


Precision Wire-wound 


RESISTORS 





PRE CIS Lees 
wine woune 








, pesisToe 

mg 

Subminiature, miniature, standard and 
special types. 
High stability and accuracy. 
Furnished in all resistance tolerances, 
wound with various types of resistance 


wire and with all types of impregnation 
and treatments. 





Resistance 
Cards 


Linear and Non-linear 
Supplied to specifications in wide limits 
of configurations and sizes, to extremely 
close electrical and mechanical tolerances. 


Give Us Your Specifications 


COLE Instrument Co. 


1320 S. Grand Ave., Los Angeles 15, Calif. 


















































































RESISTANCES Eastern Specialty Co. 


Aerovox Corp. Eclipse-Pioneer Div. 
Allen-Bradley Co. Instrument _ Resistors 
Associated Researth Keystone Carbon 
Automatic Elec. Chicago  Morganite, Inc. 

Bec Natl. Carbon Co., Inc. 
Central Scientific Co. Ohio Carbon Co. 
Clarostat Mfg. Co. Welch Scientific Co. 
Cutler-Hammer, Inc. 
Daven Co. RESISTORS, High Fre- 
Electronic Dev. Lab. quency 

General Elec. Co. Beck Bros. 


Clarke Inst. 
Clarostat Mfg. 
Corning Glass 
Daven Co. 


General Radio Co. 
Gray Instrument 
Instrument Resistors 
International Resistance 


Corp. 
Co. 
Works 


y ric Erie Resistor Corp. 
& Northrup yeneral Elec. 
Mallory & Co. General Radio Co. 


Hardwick. Hindle, Inc. 
Instrument Resistors Co. 


Resistance Products International Resistance 


Rubicon Co. Kay Electric 

Sensitive Beseerth Inst. Leeds & Northrup Co. 
Shallcross Mfg. Co. Madison Elec. Prod. Div. 
Sprogue Electric Co. Mallory & Co. 

Van Dyke Instruments Measurements Corp. 

W Ohmite Mfg. Co. 


ard Leonar 
Westinghouse Elec Co. 


RESISTORS, Adjustable 
Aerovox Corp. 
Allen-Bradley Pa 

Carter Parts 

Clarostat Mfg. “% 
Cutler-Hammer, Inc 


Resistance Products 
Shallcross Mfg. Co. 
Sprague Electric Co. 
Technology Instrument 
Vard Leonard Elec, Co. 


RESISTORS, High Voltage 
Associated Research 
Keck Bros. 
Clarostat Mfg. Co. 
Cole Instrument 
Cutler-Hammer, 
General Elec. Co. 
Hardwick, Hindle, Inc, 
Instrument Resistors Co. 
International Resistance 
L Instrument Co. 
Kay Electric 
Madison Elec, Prod. Div. 
Mepco 
Ohmite Mfg. Co. 
Reiner Electronics 
Resistance Products Co. 
Sensitive ge Inst. 
Shallcross Mfg. Co. 
Simpson Electric Co. 
Ward Leonard Electric Co. 
Westinghouse E} 


ule. 
Weston Elec, Inst. 


Inc. 


Hardwick, Hindle. “Ine. 
Instrument Resistors Co. 
International Resistance 
Lectrohm Inc. 

Leeds & Northrup 

Lewis Engineering 
Mallory & Co. 

Model Engineering 
Ohmite Mfg. Co. 
Resistors, Inc. 

Rex Rheostat Co. 
Sprogue Electric Co. 
Sticht Co. 

Technology Instrument 
Van Dyke Instrument 
Walker-Jamieson, Inc. 
Ward Leonard Electric Cv. 
Westinghouse Elec. 


RESISTORS, Carbon Com- 
position 


Corp. 


RESISTORS, Manganin 
Associated Research 

ck Bros. 
Brown Electro-Measurement 
Cole Instrument 
Daven Co. 
De Jur-Amsco 
Electro-Mec Lab. 
Electronic Dev, Lab. 

(Continued) 


Allen-Bradley Co. 
Reck Bros. 
Jas. G. Biddle Co. 


(Continued) 
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SLIDE-CONTACT RHEOSTATS 
AND RESISTORS 220 TO 1000 WATT 


REX RHEOSTAT CO. 


BALDWIN .L | 


Federal Instrument 

General Radio Co. 

Gray Instrument Co. 
Hardwick, Hindle, Inc. 
Instrument Resistors Co. 
Leeds & Northrup Co. 
Madison Elec. Prod. 


Mepco 

Ohmite Mfg. Co. 

Radio City Products 

Reiner Electronics 

ae ge Products Co, 
0. 


n % 
Sensitive Research Inst. 
Shallcross Mfg. Co. 
Van Dyke Instruments 
Westinghouse 


RESISTORS, 
Aerovox Corp. 
Allen-Bradley 
Beck Bros, 

Clarostat Mfg. 
Erie Resistor 
General Elec. 
Instrument Resistor Co. 
International monistance 


Molded 


Reiner Electronics 
Westinghouse Elec. 


RESISTORS, Negative 
Temperature Coefficient 

Clarostat Mfg. Co. 
Federal Telephone 

Friez Instrument Div. 
Keystone Carbon Co. 
Rex Rheostat 

Shallcross Mfg. Co. 
Victory Engr. 


RESISTORS, Non-Induc- 
tive 


Cinema Engr. 
Clarostat Mfg. Co. 
Cole Instrument 
Daven Co. 
Slectro-Mec Lab. 
General Radio 
fycor_ Co. 

Kay Electric 


Mepco 

Ohmite Mfg. 

Rex Rheostat 

Shallcross Mfe. Co. 
States Co. 

Ward Leonard Electric 
Western Radiation Lab. 


Weston Elec. Inst. 
RESISTORS, Standard 
(See Standards, Resis- 


tance) 


RESISTORS, Variable 
Aerovox Corp. 
Allen Bradley Co. 


(Continued) 


Div. 


N.Y 





Beck Bros. 

Jas. G. Biddle Co. 
Brown Electro-Measurement 
Centralab Div. 

Clarostat Mfg. Co. 
Cutler-Hammer, Inc, 
Daven Co. 

De Jur-Amsco 
Electro-Mee Lab. 

Federal Instrument 

Ford Engineering 
General Elec. Co. 
General Radio Co. 

Gray Instrument Co. 
Hardwick, Hindle, Inc. 
Helipot Corp. 
Instrument Resistors Co. 
International Resistance 
Lectrohm, Ine. 

Leeds & Northrup Co. 
Lewis Engineering 
Mallory “ Co. 


Elec. 
Ohmite Mfg. 
Resistors, Inc. 


Controller 
Co. 


0. 

Shallcross Mfg. 
Sticht Co. 
Technology Instrument 
Van Dyke Instruments 
Ward Leonard Electric 


RESISTORS, Wire Wound 
Aerovox Corp. 
Associated Research 


Automatic Elec. Chicago 
Beck Bros. 

Biddle Co., Jas. G. 
Borg Corp. 


Brown Electro-Measurement 
Carter Parts Co. 
Clarostat Mfg. Co. 

Cole Instrument 
Cutler-Hammer, 
Daven Co. 

De Jur-Amsco 
Electro-Mec Lab. 
Electro-Tech. Equip. 
Federal Instrument 
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General Radio Co, 
Gray Instrument Co. 
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Instrument Resistors Co. 
International ‘Resistance 
Lectrohm, Ine. 
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Madison Elec. Prod. 
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Muter Co. 

National Electric Control 
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Ohmite Mfg. Co. 
Resistance Prod. 
Resistors, Inc. 
Rex Rheostat Co. 
Rubicon Co. 
Shallcross Mfg. Co. 
Simpson Electric Co. 
Sprague Electric Co. 
Sticht Co. 

Technology Instrument 
Van Dyke Instruments 


Co. 


Ward Leonard Electric Co. 


Westinghouse Elec. 
Weston Elec. Inst. Corp. 
RHEOSTATS, Battery 
Charging 
Allen-Bradley Co. 
Beck Bros. 
Centralab Div. 
Clarostat Mfg. 
Cutler-Hammer, 
De Jur-Amsco 
Hardwick, Hindle, Ine. 
International Resistance 
Natl. Elec. Controller 
Ohmite Mfg. 4 
Rex Rheostat Co. 
Ward Leonard Elec. 


RHEOSTATS, Field 


Cutler-Hammer, Inc, 
Dittmore & Freimuth 
General Electric Co, 
Ohmite Mfg. Co. 

Ward Leonard Elec, 


Co. 
Ine. 


Co, 


Co. 


RHEOSTATS, Laboratory 


Allen-Bradley Co. 
American Inst. Co. 
Beck Bros. 

Beckman. Inst. 

Biddle Co., Jas. G. 
Borg Corp. 

Brown Klectro- Measurement 
Centralab iv. 

Clarostat Mfg. Co. 

Cole Instrument 

De Jur-Amsco Corp. 
Ford Engineering 
Central Scientific Co, 
Centralab Div. 
Chicago Apparatus Co, 
Clarostat Mfg. Co. 
Daven Company 
Eastern Specialty Co. 
Electro-Mec Lab. 
Electronic Associates 
General Radio Co, 
G-M Labs. 

Gray Instrument Co. 


| melas — Ine. 
Helipo 

Intetnotionst “Resistance 
Mallory 

Natl. Elec. 


“Controller 
Ohmite Mfg. Co. 
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Rex Set Co, 
Rubi Co. 

Schaefer Bros, Co. 
Sticht Co. 

Technology Instrument 
Thwing-Albert Inst. Co. 
Van Dyke Instruments 
Ward-Leonard Elec. Co. 


R " EOSTATS, Meter Test- 
ng 


Allen-Bradley Co. 
Beek Bros. 

Biddle Co., Jas. G. 
Clarostat Mfg. Co. 
Cole Instrument 
Daven 

De Jur-Amsco Corp. 
Eastern Specialty Co. 
Gray Instrument 
pew gE Resistance 
rm 


Controller 
g. Co. 


t Co. 
Shallcross Mfg. 

States Co. 

Ward Leonard Elec. Co, 


RHEOSTATS, Slide Wire 
Beck Bros. 


Brown Electro- ar ogame 
Central Scientific 

Chicago ge Co. 

. Co. 


Ford Engineering 

General Radio Co. 

Gray Instrument Co. 

Hardwick, Hindle, Inc. 
it e 


Ohmite Mfg. 

Rex Rheostat Co. 
Rubicon Co. 

Shallcross Mfg. Co. 
Stieht Co. 

Technolegy Instrument 
Thwing-Albert Inst. Co. 
Van Dyke Instruments 
Welch Scientific 


RIDEOMETERS, RIDE 
COMFORT Recorder & 
nidine-Gaplity Instru- 


Plead Co. 
Commercial Research 
Impact Register Co. 
Jaeger Watch Co. 
Saxl Instrument 


Sperry Products, Inc. 


ROTAME 
meters, 
Type) 


Starrett 

Warren-! 
RULES, 
Americar 
Brown & 
Glogau 
Lufkin | 
Millers 

Starrett 
Warren- 
RULES, 

(Si 


Stratex 
Warren- 
Weber | 
White | 
RULES 
Fish-Se 
Dusenbe 
Electror 
Enginee 
Glass } 
Kontes 
Mann ¢ 
Mico 1 
Palos ‘ 
Phoenis 
Scientil 
RULES 
Americ 
Bliss ¢ 


Weber 
RULE: 
Amer. 
Bowen 
Brown 
Engine 
Gaertn 
Griswo 
Lufkin 
Starre' 


Starre 


RULE 
Ameri 
Bower 
Browr 


Webe 


RUL 
Hens 
Keuf 
Lufki 
Post 

Spei 
Wart 
Webs 





st. 








ROTAMETERS (See Flow- 
ta Area, Free Float 


‘ype 
RUBBER STOPPERS 
Rhodes Metaline Co, 
RULES, Adjustable Curve 

(See Drawing Instru- 

Gents) 
RULES, Aluminum 
Bowen & Co. 
Keuffel_ & Esser Co, 
Lufkin Rule Co, 
Stratex Instrument Co. 
Warren-Knight Co, 
RULES, Brass 
Bliss & Co, 
Grammes & Sons 
Lufkin. Rule Co. 
Mico Instrument Co. 
Starrett Co. 
Warren-Knight Co. 
RULES, Caliper 
American Measuring Inst. 
Brown & Sharpe 
Glogau & Co, 
Lufkin Rule Co, 
Millers Falls Co. 
Starrett Co, 
Warren-Knight Co, 
SUL ES, Drafting Room 
(See Drawing Instru- 
sponte) 


RULES, nes 
Bliss & Co, 
lly Co, 
Keuffel & Esser Co, 
Lufkin Rule Co, 
Post Co., Frederick 
Speidel & Co, 
Starrett Co. 

Stratex Instrument Co. 
Warren-Knight Co. 
Weber Co, 

White Co., David 
RULES, Glass 
Fish-Schurman Co. 
Dusenberry Co. 
Electronic Products 
Engineers Specialty Div. 
Glass a es Co. 
Kontes Glass Co. 

Mann Co., W. I. 

Mico Instrument Co, 
Palos Optical Co. 
Phoenix Prec, Inst. 
Scientific Glass App. 
RULES, Parallel 
American Meas. Insts. 
Bliss & Co. 

Dietzgen Co. 

Hamilton Mfg. Co. 
Keuffel_& Esser Co. 
Lufkin Rule Co. 

Negus, T. 8. & J. D. 
Palos Optical Co. 


Speidel & Co. 
Warren-Knight Co 
White Co., Inc 
Weber Co. 


RULES, Precision Standard 
Amer. svomering Insts. 


Brown & Shar 
Engineers Specialty Div. 
Gaertner Scientific Corp. 
Griswold Mfg. Co. 
Lufkin Rule Co, 
Starrett Co, 
BULES, Shrinkage 

m & Sharpe 
Keuffel & Esser Co. 
Lufkin Ri 


Starrett Co. 
Warren-Knight Co. 
Veber Co. 


RULES, Slide (See Draw- 
ing Instruments) 


RULES, Stainless Steel 
Stafford 
Starrett oe, L. 8. 


RULES, Steel 
American Measuring Insts. 
Bowen & Co. 

Brown & Shar 

Keuffel & Eascr Co, 
Lufkin Rule Co, 

Mico Instrument Co, 
Millers Falls Co, 
Scherr Co., Inc. 
Speidel & Co. 
Starrett Co. 
Warren-Knight Co. 
Weber Co. 


RULES, Wood 
Henschel & Co. 
Keuffel_& Esser Co. 
Lufkin Rule Co. 

Post Co., Frederick 
Speidel & Co, 
Warren-Knight Co, 
Weber Co, 


RUNNING TIME RE- 
CORDERS 


Aero Instrument 
Alden Products 
American Time Prod. 
Bristol Co. 

Cincinnati es Rec. 
Cramer Co., 

General Electr” 
Gorrell & Gorrell 
Marion Electrical Inst. 
Westinghouse Elec. 


RUNNING TIME TOTAL- 
IZERS 


Aero Instrument 
Bristol Co, 

Cincinnati Time Ree. 
Cramer Co., Ine. 
Dale Instruments 

lec. Tachometer Corp. 


(Continued) 


General Electric 
Gorrell & pais te 
Haydon Co., A. 

Jaeger Watch Co. 
Lumenite Electronic 
Production Instrument 
Serdex, Inc. 

Standard Elec. Time 
SACCHARIMETERS 
Aloe Co., A. 8. 
Bausch & Lomb Opt. 
Central Scientific Co, 
Griebel Co. 
Jarrell-Ash Co, 
Kimble Glass 

Moeller Instrument Co. 
Precision Thermometer 


Sargent 

Trerice Co, 

Weksler Thermometer 
SACCHAROMETERS 


Central Scientific Co. 
Fleischhauer & Son 


G. M. Mfg. Co., Ine, 
H, B. Inst. Co, 
Kimble Glass Co. 
Moeller Instrument Co. 
Precision Therm, & Inst. 
Rascher_ & Betzold 
Rieker Inst. Co, 
Ruehfel Co, 

Scientific Inst. Co, 
Tagliabue Div. 

Taylor Inst, Cos. 
Testrite Instrument Co, 


Wagner n 
Weksler Thermometer 
SALINITY INDICATORS 


Bendix Marine Products 
Central Scientific Co, 
Engineering Labs., Inc. 
Fleischhauer & Son 
Gerin Corp. 


H-B Inst. Co, 

Industrial Insts., Ine, 

Instrument Lab. 

J-R-L Instr ment 

Kahl Scientific Inst. 
Leeds & Northrup Co. 
Moeller Inst. Co. 
Precision Therm. & Inst. 
Rascher & Betzold 

Rubicon Co, 

Ruehfel Co, 

Scientifie Inst. Co, 

Tagliabue Div. 

Taylor Inst. Cos. 

Thwing Albert Inst. Co, 

Trerice Co. 

Weksler Thermometer 

Wagner & Son 

Westinghouse Elec, 

SALINOMETERS (See 
Salinity Indicators) 

SAMPLER, Boiler Water 

Hagan Corp. 

Tagliabue Div. 

SAMPLER, Oil 

Braun Cor 

Central Scientific Co. 


Johnston & Jennings Co, 
Precision Scientific 
Proportioneers, Inc. 
Refinery Supply Co. 

Scientific Glass Apparatus 
Shand & Jurs 

Vapor Recovery Systems 

SAMPLERS, Oil Bottom- 
hole 

Coleman Inst. & Mfg. 

Hoke, Inc. 

Precision Scientific 

Ruska Inst. Corp. 


SAMPLER, — and Marl 
Eberbach C 

SAMPLERS, ye 
Builders- Providence 
Central Scientific Co, 
Precision Scientific 
Scientific Glass Apparatus 
Thwing-Albert Inst. 


SAMPLERS, Silt 
Central Scientific Co, 
Instruments Corp, 
Leupold & Stevens 


SAMPLERS. Snow 
Leupold & Stevens 


SCALER, Geirer Mul'er 
See Counters, Geiger 
Muller) 


SCALES (See also object 
S ' oe and Con- 
ro! 


SCALES, Antimony Test 
Howe Scale Co. 
Seederer-Kohibusch, Inc, 
Troemner, Henry 


SCALES, Automatic 
Automatic Scale Co, 
Buffalo Scale Co, 
Chatillon & Sons 

Exact Weight Scale 
Fairbanks, Morse & Co, 
Gump Co, 

Howe Scale Co, 
International Bus, 1. 
Jacobs Bros. Co., 
Merrick Scale Mfg. "Go, 
Monsell, J. 

Porter, George K. 
Richardson Scale Co, 
Schaffer Poidometer Co, 
Seedburo Equipment 
Streeter-Amet Co. 
Toledo Scale Co, 

Triner Sales Co, 
Wallace & Tiernan 


SCALES, Bag Fiuine 
Automatic Scale 
Exact Weight Scale. Co, 
Fairbanks, Morse & Co, 
Gump Co. 

Howe Scale Co. 

Jacobs Bros. Co. 
Richardson Scale Co. 
Seedburo Equipment 
Toledo Scale Co, 


SGALES, Basis Weight 
Amthor Testing ae. Co, 


Howe Scale C 

Seederer- Kohlbusch 
Testing Machines, Inc. 
Thwing-Albert _ Instrument 
Toledo Scale Co. 

Triner Sales Co. 


SCALES, Bulk Weighing 
Automatic Scale 

Becker Div.. Christian 
Buffalo Seale Co. 
Chatillon & Sons 
Conoflow Corp. 

Emery Co., A. H. 
Exact Weight Scale Co, 
Fairbanks. Morse & Co 
Gump Co., F. 
Howe Scale Co. 

Jacobs Bros. Co, 
Merrick Scale Mfg. 
Monsell, 

Richardson Seale Co. 
Schaffer Poidometer Co. 
Streeter-Amet Co. 
Toledo Seale Co. 
Triangle Packase Mach. 
Triner Sales Co. 
Troemner, Henry 


SCALES. Cement Batching 
Puffalo Scale Co. 
Chatillon & Sons 

Exact Weight Scale Co. 
Fairbanks. Morse & Co, 
Howe Scale Co, 
Richardson Scale Co, 
Streeter-Amet Co, 

Toledo Scale Co. 

Triner Sales Co. 


SCALES, Checking 
Becker Div., Christian 
Buffalo Scale Co. 
Chatillon & Sons 

Exact Weight Scale Co. 
Fairbanks. Morse & Co. 
Howe Scale Co, 

Jacobs Bros. Co.. Inc. 
Merrick Scale Mfg. Co. 
Richardson Secale Co. 
Toledo Scale Co, 

Triner Sales Co. 


SCALES, Classifying 
Chatillon & Sons 

Exact Weight Scale -. 
Jacobs Bros. Co., Cc. 
Merrick Scale Mfg. “ 
Toledo Scale Co. 
Triner Sales Co. 


SCALES. Computing 
Amthor Testing Inst. 
Exact Weight Scale 
Howe Scale Co. 
International Bus, Mach. 
Jacobs Bros., Inc, 
Toledo Scale Co. 
Triner Sales Co. 


SCALES, Continuous 
Weighing 

Automatic Scale 

Buffalo Scale Co. 

Builders-Providence 

Chatillon & Sons 

Exact Weight Scale Co, 

Fairbanks, Morse & Co. 

Gump Co. 

Jacobs Bros. Co. 

Jeffrey Mfg. Co. 

Slee Scale Mfg. Co. 

Mons: 1 R. 

Omega ” shedaie 

Richardson Scale Co. 

Schaffer Poidometer Co. 

Streeter-Amet Co. 

Toledo Scale Co. 

Triangle Package Mach, 

Wallace & Tiernan 


SCALES, Conveyor 
Builders-Providence 
Chatillon & Sons 

Exact Weight Scale Co. 
Fairbanks. Morse & Co, 
Howe Scale Co. 
International Bus, Mach, 
Merrick “ Mfg. Co, 
Monsell, R. 

Omega siachine 
Richardson Scale Co, 
Schaffer Poidometer Co. 
Streeter-Amet Co. 
Toledo Scale Co. 
Wallace & Tiernan 


ALES, Counting 
Amthor Testing Inst. Co. 
Buffalo Scale Co, 
Chatillon & Sons 
Exact Weight Scale Co, 
Fairbanks. et & Co, 
Howe Scale 
International itus. Mach, 
Jacobs Bros. Co, 

Potter Instrument 
Seederer-Kohlbusch 
Toledo Scale Co, 
Triner Sales Co, 


SCALES, Crane 
Baldwin Locomotive 
Buffalo Scale Co, 
Chatillon & Sons 
illon & Co, 
Emery Co., 


ROTAMETERS to SELF OPERATING CONTROLLERS 


Fairbanks, Morse & Co, 
Howe Scale Ca, 

Toledo Scale Co, 
SCALES, Dairy 

Becker Div., Christian 
Buffalo Scale Co. 
Central Scientific Co. 
Chatillon & Sons 

Exact Weight Scale Co, 
Fairbanks, Morse & Co. 


International Bus, Mach. 
Jacobs Bros. Co. 
Streeter-Amet Co. 
Toledo Scale Co. 
Triner Sales Co. 
Troemner, Henry 


SCALES, Differential 
Chatillon & Sons 

Exact Weight Scale Co. 
Fairbanks, Morse & Co, 
Jacobs sa Oe» Inc. 


e 
Thwing- ‘albert 


SCALES. Drawing (See 
Drawing Instruments) 


SCALES, Dump 
Automatic Scale 
Buffalo Scale Co. 
Exact Weight Scale Co. 
Fairbanks. Morse & Co, 
Howe Scale Co. 
Toledo Scale Co. 


SCALES, Dynamometer 
Automatic Temp. Control 
Baldwin Locomotive 
Central Scientific Co. 
Chatillon & Sons 
Conoflow Corp. 


“Instrument 


Er H. 
Exact Weizhi ‘Scale 
Fairbanks, Morse & Co. 
Hagan Corp. 

Howe Scale Co. 

Monsell, J. R. 

Repuolic Flow Meters 
Seederer-Kohlbusch —,Inc. 
Stoelting Co., C. N. 
Taller & Cooper 

Toledo Scale Co, 


SCALES, Estimating 
Exact Weight Scale Co. 
Jacobs Bros. Co. 
Seederer-Kohlbusch, Ince. 
Troemner, Henry 


SOCAL SS. Grain & Seed 
esti 

Amthor Testing Inst. Co. 
Automatic Scale Co, 
Becker Div., Christian, 
Buffalo Scale Cc. 
Central Scientific Co. 
Chatillon = Sons 
Cuthbert 

Exact Weight Scale Co. 
Fairbanks. Morse & Co. 
Fisher Scientific Co. 
Gump Co. 

Howe Scale Co. 

Jacobs Bros. Co. 
Richardson Scale Co, 
Seedburo Equipment 
Streeter-Amet Co, 
Toledo Scale Co, 
Triangle oa Mach, 
Triner Sales C 

Troemner, Henry 


SCALES, Hopper 
Buffalo Scale Co. 
Chatillon & Sons 
Exact Weight Scale 
Fairbanks, Morse & Co, 
Gump Co. 

Howe Scale Co. 
Jacobs Bros. Cc. 
Richardson Scale Co. 
Seedburo Equipment 
Streeter-Amet Co. 
Toledo Scale Co. 


SCALES. Laboratory 
Becker Div., Christian 
Buffalo Scale Co. 
Central Scientific Co. 
Chatillon & Sons 
Chicago Apparatus Co, 
Clay-Adams Co. 

Dietert Co. 

Eberbach & Son 

Exact Weight Scale Co, 
Fairbanks, Morse & Co. 
Fisher-Scientifie Co, 
General Biological 
Goetze Niemer Co. 

Ifowe Scale Co, 
Humboldt Mfg. Co. 
International Bus. Mach. 
Jacobs Bros. is 
Microchemical Service 
Seedburo Equipment 
Seederer-Kohlbusch, Inc. 
Thompson Balance 
Toledo Scale Co. 
Troemner, Henry 
Voland & Sons 


SCALES, Larry Car 
Buffalo Scale Co. 
Fairbanks. Morse & Co, 
Howe Scale Co. 
Richardson Scale Co. 
Streeter-Amet Co, 
Toledo Scale Co. 


SCALES, Liquid 

Exact Weight Scale Co. 
Howe Scale Co. 

Jacobs Bros. Co., Inc, 
Merrick Scale Mfg. 
Monsell, 

Richardson Scale Co. 
Toledo Scale Co 


SCALES, Rocking (Se 
Scales, Bag-Filling) 


SCALES, Loss of Weight 
Becker Div., Christian 
Buffalo Scale Cc. 
pan a -Providence 


Exact Weight Scale Co. 
ros, Co, 





Omega Machine 
Proportioneers, Inc. 
Seederer-Kohibusch, Inc. 
Streeter-Amet Co. 
Thwing-Albert Inst. 
Toledo Scale Co, 


SCALES, Mud 
Chatillon & Sons 


SCALES, Over & Under 
Automatic Scale 
Becker Div., ee 


Exact Weight Scale Co. 
Fairbanks, Morse & Co, 
Howe Scale Co. 
International Bus, Mach. 
Jacobs Bros. Co, 
Moisture Register Co, 
Seedburo Equipment 
Streeter-Amet. Co. 
Toledo Scale Co. 

Triner Sales Co. 
Troemner, Henry 


SCALES, Packaging 

Automatic Seale Co, 

Chatillon & Sons 

Exact Weight Scale Co. 

Paneer Morse & Co, 
0. 


Howe Scale Co. 
International Bus. Mach. 
Jacobs Bros. Co. 
Monsell, J. R. 
Richardson Scale Co. 
Toledo Scale Co. 
Triangle Package Mach. 
Triner Sales 

Troemner, Henry 


SCALES, Platform 
Becker Div., Christian 
Buffalo Seale Co. 
Chatillon & Sons 
Exact Weight Scale Co. 
Fairbanks, Morse & Co. 
Gump Co. 

Howe Scale Co. 
Humboldt Mfg. Co. 
International Bus, Mach. 
Monsell, J. R. 
Seedburo Equipment 
Streeter-Amet Co. 
Toledo Scale Co. 
Triner Sales Co. 


SCALES, Portable 
Black & Decker 
Buffalo Seale Co. 
Central Scientific Co. 
Chatillon & Sons 
Dillon & Co. 


Exact Weight Scale Co. 
Fairbanks, Morse & Co. 
Gump 


0. 
Howe Scale Co. 
International Bus. Mach. 
Jacobs Bros. Co. 


Co. 
Richardson Scale Co. 
Seedburo Equipment 
Streeter-Amet Co. 
Toledo Scale Co. 
Triner Sales Co, 
Voland & Sons 


SCALES. Predetermined 
Weight 


Automatic Scale 

Buffalo Scale Co. 

Exact Weight Scale Co. 
Fairbanks, Morse, & Co. 
Gump Co, 

Howe Scale 

International “Bus. Mach, 
Jacobs Bros, 

Merrick apts ‘Nite. Co. 
Monsell, J 

Kichardson Scale Co. 
Schaffer Poicometer Co. 
Seederer-Kohlbusch, Ine, 
Streeter-Amet Co. 
Toledo Scale Co. 
Triner Sales Co, 


SCALES, Recording 
Automatic Temp. Control 
Buffalo Scale Co. 
Fairbanks, Morse & Co, 


Howe Scale Co. 

Merrick Scale Mfg. Co. 
aenetoen Electronics 
Monsell, R. 

Richardson’ Scale Co. 
Streeter-Amet Co. 

Taller & Cooper 

Toledo Scale Co, 

Wallace & Tiernan 
= Remote Indica- 


ng 
Automatic Temp, Control 
Conoflow Corp. 

Dillon & Co, 

Emery Co., A. H. 
Exact roe Scale Co, 
Howe Scale Co, 

Merrick Scale Mfg. 
Monsell, R. 

Republic Flow Meters 
Streeter-Amet Co. 

Taller & Cooper 
Toledo Scale Co, 


SCALES, Rolling Mill 
Buffalo Scale Co. 
Fairbanks, Morse & Co. 
Howe Scale Co. 
Streeter-Amet Co. 
Toledo Scale Co. 


SCALES, Selecting 
Exact Weight Scale 
Howe Scale Co. 
Merrick Scale Mfg. 
Toledo Scale Co. 
SCALES, Solder Test 
Central Scientific Co. 
Exact Weight Scale 
Seederer-Kohlbusch, Inc. 
Troemner, Henry 
SCALES, Steel 

a ng | Legon Insts. 


Exact Weighi Scale Co. 
Fairbanks. Morse & Co. 
Howe Scale Co, 
Lufkin Rule Co. 
Streeter-Amet Co, 
Toledo Scale Co. 
SCALES, Testing 
Buffalo Scale Co. 
Chatillon & Sons 
Dillon & Co. 
Eberbach & Sons 
Exact Weight Scale 

a 


Co. 
Humboldt Mfg. Co. 
Jacobs Bros. Co. 
Newark Scale Works 
Seedburo Equipment 
Taller & Cooper 


Co, 
SCALES, Textile 
Becker Div., Christian 
Buffalo Scale Co. 
Chatillon & Sons 
Exact Weight Scale Co. 
Fairbanks. Morse & Co, 
Howe Scale Co. 
International Bus. Mach. 
Seederer-Kohlbusch, Inc. 
Streeter-Amet Co. 
Suter, Alfred 
Toledo Scale Co. 
Triner Sales Co. 
SCALES, Track 
Baldwin Locomotive 
Ruffalo Scale Co, 
Emery Co., A. H. 
Fairbanks. Morse & Co. 
Howe Scale Co. 
Streeter-Amet Co. 
Toledo Scale Co. 
SCALES, Truck 
Black & Decker 
Buffalo Scale Co. 
Exact Weight Scale Co. 
Fairbanks, Morse & Co., 
Howe Scale Co. 
Seedburo Equipment 
Streeter-Ame 
Toledo Scale Co. 
SCALES, Water Meter 
Alteneder & Sons 
Exact Weight Scale 
Fairbanks, Morse & Co. 
Jacobs Bros, Co, 
Toledo Scale Co. 


SCALES. Yardage 
Amthor Testing Inst. 


1-4 
Fairbanks, Morse & Co, 
Howe Scale 
nternational Bus. Mach. 
Toledo Scale Co. 


SCREENS, Solar Projecting 
Fecker, Inc. 


SCREENS, X-Ray Fluoro- 
scopic 


p 
Canadian Radium 
Eastman Kodak Co. 

Jeneral Elec, X-Ray Dept. 
General Luminescent 
Goetze-Niemer_Co. 
Kelley-Koett Mfg. Co. 
North American Philips 
Patterson Screen Div. 
Picker X-Ray 
Stoelting Co.. C. H. 

U. S. Radivm Corp. 
Westinghouse X-Ray Co. 


SCREENS, X-RAY Inten- 
= (See Sereens X- 
Ray Fluorescopic) 

SEED SIEVE SETS 

Ballauf Mfg. Co. 

Seedburo Equipment 


SEGER CONES (See Cones, 
Pyrometric) 


SEISMOGRAPHS 
Alpha Instrument Co. 
American Inst. Co. 
Brown Geophysical 
Century Geophysical 
Coleman Inst. & ™ 





Engineering Labs., Inc. 
Geophysical Instrument 
Gilman Scientific 
Hathaway Instrument 
Henson Co., Fred 
Heiland Research Corp. 
ag -Hubbard Corp. 


Sprengnether Instrument 
SELF-OPERATING CON- 
He ERS & REGU- 

ATORS, AUTOMATIC 
Pen Inst. Co. 
Area Regulators, Inc. 
Atlas Valve Co. 
Automatic Elec. Chicago 
Bailey Meter Co. 
Lor ig -Blessing 


eck Co, 
Retts & tag 
Bristol 
Brooke Engineering 
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INSTRUMENTS 


for 


MEASUREMENT 


and 


CONTROL 


1. DIRECT READING SPEC- 
TROMETER (Metals) 


RECORDING SPECTRO- 
PHOTOMETER (Organic 


and Inorganic) 


3. 3 METER SPECTRO- 
GRAPH (Inorganic Analysis) 


SOURCE POWER PANEL 


(Emission Spectroscopy) 


GAS ANALYZER (Continu- 
ous Plant Analysis) 


2. 


4. 


Principals in the chemical process 
industries, in metals, in government, 
etc., may avail themselves of technical 
bulletins of the major Baird Associates 
instruments or be put on the mailing 
list to receive BETTER ANALYSIS, 
periodic review of instrumentation by 
writing on their letterhead to 


rk soctates 


Mass 


dge 38 








Please mention THE 1952 


SELF OPERATING CONTROLLERS to SPECTROMETERS 


max Div. 
Cutler-Hammer, Inc, 
ickson Co, 
Elec. Indicator Corp. 
Fischer & Porter 
Fisher-Pierce Co, 
Plight —_— Eng. 


Foxboro 
Kiely & Mueller 
Leeds & Northru; 








rthrup Co, 
Leslie Co. 
Leupold & Stevens 
i ll & Moore 





Martin-Hubbard Corp. 
Mason-Neilan Regulator 


Mosher Electronics 








reco Co., Inc. 
hade Valve Mfg. Co. 
Scientific Inst. Co. 





y Inst. Co. 
Shallcross Controls 
Div. 








oe. Inst. Cos. 


0. 
Vapor Recovery Systems 
Vectron, Inc. 

Wheelco Instruments 


eanye MOTORS, Electric 


Prony ‘Ciadae 
Automatic Temp. Control 
Barber-Colman 

Beck Co. 

Collins Radio 

Doelcam_ Corp. 
Eclipse-Pioneer Div. 
Electric Indicator 
Electronic Associates 
Fairchild Camera 
Ford Instrument 
General Elec. 

General Regulator Corp. 





Hansen 

L. B. Corp. 
Lear, Inc. 

Leeds & Northru 


Dp 
Martin-Hubbard Corp. 
Maxson Corp 
Minneapolis- Pitoneywell 
Oster Mfg., John 
Reeves Instrument 
Robinette Co., W. C. 
Schwien Engg. 

Servo Corp. of America 
Servomechanisms, Inc, 
Shallcross Controls 


pe 
Gyroscope 
Wilson & Co. 
SERVOMOTORS, Electric 
Solenoid 
Clark Cooper Co. 
Instrument Dev. Labs. 
Martin-Hubbard Corp. 
Ruggles-Klingeman: 





Shallcross Controls 
Summers Gyroscope 


SERVOMOTORS, Hy- 
draulie 


Askania Regulator Co. 
Bailey Meter Co. 
Cash Co. 

Dennison Engineering 
General Electric 

| eng Regulator Corp. 
Hagan Corp. 

Martin- Hubbard Corp. 
Mason-Neilan Regulator 
Maxson Corp. 

Republic Flow Meters 
Servo Corp. of Amer. 
Shallcross Controls 


oe Byomerens, Mechan- 


Pont Instrument Co, 
Foxboro Co. 

Hagan Corp. 

Lears, Inc. 
Martin-Hubbard Corp. 
Servo Corp. of America 
Servomechanisms, Inc. 
Sammers Gyroscope 


SERVOMOTORS, Pneu- 
matic 


Askania Regulator Co. 
Bailey Meter Co, 


wason-Netlan Regulator 
Maxson 
Minneapolis-Honeywell 
Moore Product: 

Republic Flow Meters 
Servo Corp. of Amer. 


SEXTANTS 

Alpha Instrument Co. 
Bausch & Lomb Opt. 
Bray Optical Co. 
Dusenbery Co. 





Link Aviation Devices 

Negus, T. 8S. & J. D. 

Suverkop Instruments 

aco Optical Co. 
Warren-Knight Co, 
ite Co., Inc. 


SHIP LOGS 


Elec, Tachometer Corp. 
Kenyon = ee S 


Negus, T. , = 2 
Pitometer Log Corp 
SHOCK MOUNTINGS 


(See Mountings) 


INSTRUMENTS INDEX when writing. For addresses, see pages 157-179 


SHUNT METERS (See 
Meters, Shunt) 

















intesnationel Bus. Mach. 
Leslie 














eed. 

Lewis Enginee! 

Madison Elec. Pred. Div. 
Norton Electrical Inst. 
Precision Resistor ~~ 
Radio City Products C 
Rawson Electrical Tact. 
Reiner Electronics 
Roller-Smith Co. 
Rubicon Co. 


ec 
— Research Inst. 
>) &. 

Standard Science Sup. 
Simpson — Co. 
Sun Manufacturing 
Triplett Electrical Inst. 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 
Winslow Co. 


SHUNTS. Standard 
Associated Research 
Cambridge Instrument Co. 
Cole Instrument 

De Jur-Amsco 

Electronic Dev. Lab. 
General Electric Co. 

ray Instrument Co. 
Hickok Electrical Inst. 
nstrument Resistors Co. 
International Resistance 
Leeds & Northrup Co. 
Lewis Engineering 
Roller-Smith Co. 
Rubicon Co. 

Sensitive Research Inst. 
Shallcross Mfg. 

Triplett Elec. Inst. Co. 
Weston Elec. Inst. Corp. 
Winslow Co. 


SIEVE SHAKERS 
i Inst. Co, 


un Corp. 
Central Selentitie 
Diete 
Humboldt” 
Newark Wire Cloth 
Precision Scientific 
Williams Apparatus 


SIEVES, TESTING 


Ameriean Inst. Co. 
ae a - ~homanal Co. 


Fisher Scientific Co. 
Humboldt Mfg. Co. 
Newark Wire Cloth 
—, — Co. 


Scientific Inst. Co. 
Weber Brothers Metal 


SIGHT FEED BUBBLERS 
Bailey Meter Co 

Brooks Rotameter 

Fischer & Porter 
Industrol_ Corp. 

Meriam_ Instrument 

Moore Products 


SIGHT METERS 

De Jur-Amsco 

General — Co. 

G-M Lal 

Triplett Elee. Inst. 
Weston Elec. Inst. Corp. 


SIGHTS, GUN, Telescopic 


Bausch & Lomb Opt. 
Bell & — Co, 
r 


Fecker, Inc. 

Kellmorgan, Optical Co. 
Leupold & 

Palos Sptical Co. 
Perkin-Elmer Co. 
Plummer & Kershaw 
Unertl Optical Co. 
Zeiss, Inc., Carl 


SIGNAL GENERATORS 
(See Generators, Signal) 














SIGNALING DEVICES 
Automatic 


Auth Elec, 
Autocall Co. 
Automatic Elec, 
Automatic Elec. 
Automatic Temp. ae 
Bailey Meter Co, : 
Beck Co, 

Betts & Betts 

Browning Labs. 

Bullard Co. 

Cannon Electric 

Cincinnati Time Rec. 
Clark Cooper, Co. 

Dorothea Mechanisms, Gale 
Eastern Industries 

Elee. Indicator Corp. 
Fischer & Porter 

Foxboro Co, 

General Elgc. Co. 
Guardian Elec. Mfg. Co, 
Haydon Co., A. W. 
Holtzer-Cabot Elec. Co. 
industrial Timer Corp. 


(Continued) 
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SHUNTS Leupold & Stevens 
iated Lumenite Co. 
ocia Research Magnetrol, : ine, . 
urlington artin-Hubbar 0. 
Cole 4 sa Mine Safety App. Co. 
Columbia Elec. Mfg. ational Time & Signal 
Meare De ] Pheect a Inc. 
eee oxen: -_ “| Production | Instrument 
General Elec. Co, Rochester Mfg. Co. 
Gray Instrument Rosen Engg. 
Hickok Elec. Inst. Co. Spence Engineering Co. 
meses ody Thompson TOhock Coe 
wags ge = 7 Viking Instruments 


Wallace & Tiernan 
Warren Telechron 
Wheelco Instruments 


SIGNALING DEVICES, 
Traffic 


Am. Gas Accumulator 

Automatic Elec. Sales 

Automatic Temp. Control 

Bullard Co. 

Eagle Signal Bi 

Eastern Indus 

Edison Electrical Controls 
ec. 


Lab. 
National Time & Signal 
Photoswitch, Ine. 
Sangamo Electric Co. 


SILICA, VITREOUS 
Crystal Research Labs. 
Engelhard, Charles 
General Electric 
Thermal Syndicate, 


SINE BARS 
DoAll Co. 
Herkimer_ Tool 
pe Gage Co. 
1 

Z 


Ltd. 


Swedish Gage Co. 
Thomas Tool 
Vinco Corp. 





SLIDE RULES (See Draw- 
ing Instruments) 


SLIDING GAGES (See 
Gages, Sliding) 


SLOW MOTION STUDY 
EQUIPMENT 

Annis Co. 

Bolsey Corp. 

Boulin Instrument Corp. 

Commercial Engg. Labs. 

General Radio Co. 

Telechron, Inc. 


SLUMP CONES (See 
Cones, Slump) 


SMOKE DENSITY, 

cators & Recorders 

Ace Instrument Co. 

Airdesign, Inc. 

Associated —— 
0. 


Brooke Engineering 
Cole Instrument 
Denver Fire Clay Co. 
De-Tec-Tronic Labs. 


Electronic Lab. 

Ess Instrument Co. 
General Elec. Co. 
General Power Plant 
General Television Corp. 
Leeds & — Co. 
Lumenite 

MeNeill Engineering 
Photoswitch, Inc. 
Photovolt Corp. 
Preferred Utilities Mfg. 
Refinery Supply 
Rockwell Engr. Co. 
Thwing-Albert Inst. Co. 
Weston Elec. Inst. Corp. 
Worner Electronics 


SMOOTHNESS RECORD- 
ERS (See Surface Fin- 
ish Analyzers) 


setae PROJECTING 
CREENS (See Screen, 
Solar Projecting) 


a IRONS 
Stafford 

Hexacon Fiectric 

SOUND INDICATORS & 
ANALYZERS (See In- 
dicators, Sound & Ana- 


lyzers, Sound) 


SOUND LEVEL METERS 
Amplifier Co. 

Assembly Products 

Audio Development 
Audio-Tone_ Oscillator 


Co, 
Clough-Brengle Co. 
Cole Instrument 

Dale Instruments 
Daven E 

De Jur-Amsco Corp. 
Dittmore & Freimuth 
Electro-Tech Equipment 
Electronic Development 
Electronic Instrument 
Feiler Engineering 
General Elec, Co. 
General Radio Co, 
Hickok Elec. Inst. 


(Continued) 


Maxi n eiectriel 
‘arion lectrical 
ned Labs. im, 
Poa sic “i 

ecision Dparatus Corp, 
Radio City Products Co, 
RCA D: 





Simpson Electric 

Sound Apparatus Co, 
Techno Inst. 

Triplett Electric Inst, 
Viking Instruments 
Westinghouse Elec, 
Weston Elec. Inst. Corp, 


SOUNDING LEADS 
Bliss & Co, 

G. M. Mfg. Co. 
Kenyon Instrument Co, 
Moeller Instrument Co, 
Negus, T. 8S. & J. D, 


SOUNDING MACHINES 
Bendix Marine Products 
G. M. Mfg. Co. 

Hand & Sons 

Kenyon Instrument Co, 
Moeller Instrument Co, 


Negus, T. 8S. & J. D, 


SOUNDING TUBES 
Kimble Glass Co. 
Leupold & Stevens 
Moeller Instrument Px 
Negus, 8. & J. 


orzoirio ot fAvity Ine 
ecorders 
a Gravity) 


SPECTRAL TUBES CON. 
TAINING RARE GASES 
(See Spectrum Tubes) 


SPECTROGRAPHS 

Applied Research Labs, 

Baird Associates 

Bausch & Lomb ogee 

Biddle Co., James 

Farrand Optical 

Fecker, Inc 

Gaertner Belentific Corp. 

Heinrich Co., Carl 
Fred C, 


Precise Measurements Co, 
Spencer Lens Co. 

Unertl Optical Co, 
Zeiss, Inc., Carl 


SPECTROGRAPHS, 
Berkeley Scientific 
Furst Electronics 

General Electric Co. 
Process & Instruments 
Phoenix Precision Insts. 
Skaneateles Mfg. Co 


SPECTROGRAPHS, Os 
cilating 

General Elec. Co. 

Hayes Sciertific App. 

Unertl Optica 0. 

SPECTROGRAPHS, Raman 

Jarrell-Ash Co. 

Lane-Wells Co. 


SPECTROGRAPHS, 
Vaeuum 


Baird Associates 
Biddle Co., James 
Central Scientifie Co. 
Dietert Co. 

Farrand Optical 
Fecker, J. W. 
Jarrell-Ash Co. 
Skaneateles Mfg. Co. 
homas Co., Arthur H. 
Unertl Optical Co. 


wih a age sag X-ray 
Biddle Co.. Jam 

Central Scientific. Ce. 
Gaertner Scientific 
General Elec. X-Ray Dept. 
Hayes Scientific App. 
Henson Co., red C 
Jarrell-Ash Co. 
Kelley-Koett Mfe. 

North Amer. Philips 
Unertl Optical Co. 
Victoreen Instrument Co. 
Wyland, Cc. 


SPECTROMETERS 
American Optical 
Applied Research Labs. 
Baird Associates 
Bausch & Lomb Optical 
Beckman Instruments 
Consolidated Engg. 
Dearborn err oo 
Farrand Optical 
Gaertner ee “Corp. 
Jarrell-Ash 

Martin- Hubbard Corp. 
Perkin-Elmer Corp. 
Precise Measurements 
Rudolph & Sons 
Unertl Optical Co. 
Welch Scientific 


SPECTROMETERS, 
Red 


Infra- 


Baird Associates 
Beckman Instruments 
Farrand Optical 
Gaertner Scientific Corp. 
General Elec, Co. 
Jarrel-Ash. Co. 
Perkin-Elmer Corp. 
Pfaltz & Bauer 


Phoenix Prec. Inst. 


SPE 
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sPECTROGRAPHERS— 


al equipment from the most complete line. 
ARL offers you the most advanced types of instruments and relafed equipment. 











Production Control 
Quantometer analyzes 
metals in two minutes 


Multipurpose, direct-reading spectrometer for 
quantitative analysis of inorganic samples. 
Instrument will give quantitative determina- 
tions of as many as 25 ts as selected 
by the user—up to 20 simultaneously. De- 
signed for routine production control and 
research analysis. Each instrument is de- 
signed ‘to meet your specific analytical re- 





Original Grating 
Spectrographs— 
1.5 and 2 Meters. 


Extremely compact and versatile. Uniform 
dispersion over entire spectrum range. Origi- 
nal grating gives marked superiority in de- 
tecting elements in low concentrations. 
Paschen mounting for camera covers extens- 
ive spectrum range. Excitation stand ac- 
comodates flat and pin samples for both 
quantitative and qualitative analyses. 


Film Comparator-Densitometer— 
Easy to identify and measure density 
of spectrograms. 


This instrument is manufactured to the high- 
est ARL standards, permitting the most ac- 
curate qualitative and quantitative analyses, 
based upon spectrum line positions and den- 
sities. It is easy to adjust and the image is 
located in a non-fatiguing position. As many 
as 6 lines per minute can be easily read. 
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Applied Research Laboratories 


$08.0 1.8 O CN 8, Mt Cxant EQUIPMENT 
4336 SAN FERNANDO ROAD ¢ GLENDALE 4, 
NEW YORK @ PITTSBURGH © DETROIT © CHICAGO e 











The ARL line, manufactured by the world's 
largest producer of this type of equipment, 
also includes Source Units and related Spec- 
trochemical ies. Write today for 





CALIFORNIA 
LOS ANGELES 





complete details. 








The Doeleam Microsyn is an electro-magnetic four pole, 
reluctance bridge unit providing rugged construction, 
inherent electrical and mechanical simplicity, and high 
accuracy performance in the following applications: 





Position Indicator 
Type 1C-O0O1A 


provides an electrical indication of angular displacement 
with high signal-to-noise ratio. 


Position Indicator 





SOLENOIDS for Instruments 
Need electrically-actuated movement in 
your instruments? Look to Soreng for 
dependable solenoids at low cost. For 
maximum operating efficiency, Soreng 
Solenoids incorporate exclusive design 
features that assure more work per unit 
volume. Engineered to meet your exact 
requirements.. Can be furnished for in- 
termittent or constant duty on a-c or d-c. 
Pull and stroke are furnished as de- 
termined by your needs. Want more 
information? Write, without obligation, 
to Dept. UI9. 


America's Largest 
Manufacturer of Solenoids 


Sonsxe MANUFACTURING 
ConPoRaTIon 


9555 Eden Ave., Schiller Park, Ill. (Chicago Suburb) 
Plants: Schiller Park, Ill. © Fremont, Ohio 





Stiffness Motor 


Torque Generator 


Variable Inductor 


operates asa torsional spring with adjustable stiffness coefficient. 


supplies a torque proportional to excitation and independent 
of shaft rotation. 


offers an inductance that varies linearly with shaft rotation. 





The Doeleam Microsyn can be designed for special applications 
in a wide variety of sizes. Units are available in instrument 
housings or as rotor and stator combinations to provide for 
individual mounting. 


For more details, write to: 


DOELCAM CORPORATION 


56 Elmwood Street, Newton 58, Massachusetts. 


Gyroscoptc Flight Test and Control Instrumentation 


SYNCHROS - SERVOMECHANISMS - MICROSYNS - ELECTRONIC INVERTERS 
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SPECTROMETERS to SURVEYING INSTRUMENTS 





WESIACR 


SPEED 


Speed Indicators in sizes 3!/2' 


- 6", 


INDICATORS 





20" with 


Senders for all industrial and engine speed 
applications. Send for catalog. 


MFG. CO. 


WESTBERG 


6£35 No. Olmsted 


Chicago 31, Ill. 





SPECTROMETERS, Re- 
cording, Mass 
Berkley Scientific 
Consolidated Engg. 
Furst Electronics 
General Elec. Co. 
Process & Instruments 
Unertl Optical Co. 


SPECTROMETERS, 
X-RAY ( Spectro- 
graph, X-Ray) 


SPECTRO-PHOT 

METERS iSee Photo- 

meters, Spectro) 
SPECTROPHOTO- 

METERS, Ultra-Violet 
Applied Physics 
Farrand Optical 
General Elec. Co. 
Jarrell-Ash Co. 
Librascope 
Phoenix Precision Inst. 


SPECTROSCOPES 


American ee 
Bausch Lom 
Central Scientific "Go. 
Dearborn Scientific 
Fecker, Inc. 
Fish-Schurman Corp. 
Gaertner Scientific Corp. 
General Elect. X-Ray 
Jarrell-Ash Ce. 
~g 4 Specialties 
ne 


Corp. 


Measurements Co. 
Rudolph & Sons 

Unertl Optical Co. 

Welch Scientific 


SPECTROSCOPE, Quartz 
Gaertner Scientific Corp. 

Precise Measurements Co. 
Unert! Optical Co. 


SPECTROSCOPES, Stellar 
American Optical Co. 
Central Scientific Co. 
Eastern Scientific Co. 
Fecker. 3 
Mico Instrument Co. 
Perkins-Elmer Corp. 
Unert! Optical Co. 
Zeiss, Inc., Carl 
SPECTRUM TUBES 
Central Scientific Co. 
Gaertner Scientific Corp. 
General Physical Lab. 
Jarrell-Ash Co. 
Skaneateles Mfg. Co. 
SPEED, Indicators 
Anithor Testing Inst. Co. 
Associated Res: 
Automatic Elec. Chicago 
(Continued) 
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Bailey 
Biddle 
Boulin 


Meter Co, 
Co., Jas. 


Instrument Corp. 


Bristol Co. 
Brown & Sharpe 


Chicago Elec. 


Tachometer 


Cincinnati Time Rec. 
Cole Instrument 


Commercial 


Cramer 


Electric-Speed 
Tachometer Corp. 


Elec. 


Research 
& Co., Inc. 


Ind. Co. 


Elgin National Watch 
Engineering Res. Dev. 
Esterline-Angus Co. 


Foxboro 


Gaertner Scientific Corp 


General 


Elec. 


General Radio 


Hasler-Tel. 
Hastings Inst. 
Hathaway Inst. 


Hickok 


Co, 


Co. 


Elec. Inst. Co. 


Jaeger Watch Co. 
Jones-Motrola 


Kay 


Electric 


Leeds & Northrup Co. 


Manning, Maxwell & Moore 


McDonnell Odometer Co. 


Metron 


Instrument Co. 


Minneapolis- Honeywell 
Moisture Register Co. 
Potter Instrument 
Precision Therm. 
Roller-Smith 

Sangamo raga Co. 


Scherr 


Co.. 


Simpson Blectric 
Standard Elec. Time 
Starrett Co. 

Sticht Co. 


Triplett Elec. 


Inst. 


U. S. Taximeter 


Veeder- Root, 


Ine. 


Walkirt Co. 

Westberg Mfg. Co. 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 
Zernickow Co., O. 


SPEED, 


Recorders (See 


Speed Indicators) 


SPEED, 
Controllers, 


Regulators (See 
Automatic, 


Tachometric) 


SPEED ae 


Cole Instrument 
Electric Speed Ind. Co. 


Electric 
General 


Tachometer 
Elec. Co. 


Potter Instrument 
Westberg Mfg. Co. 


SPEEDOMETERS 
Boulin Insrument Corp. 


Central 


Scientific 
(Continued) 


Commercial Research 
Corbin Screw Corp. 
Cramer & Co., Inc. 
Klectric Auto-lite 
Elec. Tachometer Corp. 
Electronic Associates 
Engineering Res. & Dev. 
General Elec. Co. 
Jones-Motrola 
Stewart-Warner_ Corp. 
Westinghouse Elec. 


SPHEROMETERS 

Engis Equipment 
Gaertner Scientific 

Mann Co., 
SPHYGMOMANOMETERS 
Cambridge Inst. Co. 

G. Mfg. Co. 
Hellige, Inc. 
Precision Thermometer 
Stoelting Co., C. H. 
Taylor Inst. Cos. 


SQUARES, Combination & 
Machinists’ 

Brown & Sharpe 

DoAll Co. 

Jansson Gage Co, 

Lufkin Rule Co, 

Instrument Co. 

s Falls 

Starrett Co. 

Thomas Tool 

Warren-Knight Co. 

STANDARD CELLS (See 
Cells, Standard) 


STANDARD, Acoustic 
Massa _ Laboratories 


STANDARD, Capacitance 
Aeovox Corp 

Brown Elec tro- Measure ment 
Cambridge Inst. 

General Radio Co. 
Industrial BE readme 
Leeds & Northrup Co. 
Rubicon Co. 

Solar Mfg. Corp. 

United Condenser 


STANDARDS, Color 
Fish-Schurmann Co. 
Hellige, Inc. 

Munsell Color Co. 
Tagliabue Div. 

Taylor & Co., W. A. 


STANDARDS, E.m.f. 
Cambridge Inst. Co. 
Leeds & Northrup Co. 
Gray Instrument 
Rubicon Co. 


STANDARDS, Frequency 
American Inst. Co. 
American Time Prods. 
Berkeley Scientific 
Browning Laboratories 
Crystal Research Labs. 
Espey Mfg. 

Feiler Engineering 
Ferris Inst. Cor. 
General Electric Co. 
General Radio Co, 
Gertsch Products 
Hewlett-Packard Co. 
MacLeod & Hanopel 
Millen Mfg. Co. 
ee Research & 
Potter Instrument 
RCA _ Div. 

Riverbank Laboratories 
Sherron Metallic 
Telechron. Inc. 

Times Facsimile Corp. 


STANDARDS, Gamma Roy 


(See Standards, radio- 
activity) 

STANDARDS, = ed 
Cambridge Inst. Co 
General Radio Co. 


Leeds & Northrup Co. 
Rubicon Co. 


STANDARDS, Length 
Acme Industrial 
Gaertner Scientific 
Gurley, mn 
Sheffield Corp. 

Size Control Co. 
Swedish Gage Co. 

Van Keuren Co. 


STANDARDS, Mass 


Gurley, W. & L. E. 
Seedrer-Kohlbusch, Inc. 


STANDARDS, Potential 


Leeds & Northrup Co. 
Rubicon Co. 
Sensitive Research Inst. 


STANDARDS, Pressure 


Green, Henry J. 
Precision Therm. 


 -y DARDS, Radioactiv- 


Clarkstan Corp. 
Kelley-Koett Inst. Div. 
Nucleonic Corp. 
Tracerlab 


STANDARDS, Resistance 


Associated Research 
Beck Bros 
Cambridge Inst. Co. 
Cole Instrument 
Cutler-Hammer, Inc. 
Federal Instrument 
General Radio Co. 

Gray Instrument 
Hardwick, Hindle. Inc. 
Industrial Insts. Inc. 
Instruments Resistors Co, 


International Resistance 
Leeds orthrup 


Mepco 

Kesistance Products Co. 

Rubicon Co. 

Sensitive Research Inst. 

— Mfg. Co. 
Sticht 0, 

Victoreen Instrument Co. 

Ward Leonard Elec, Co. 

General Radio Co. 


Massa __ Labs. 
RCA * 
Shallcross Mfg. Co. 


STANDARDS, Sound Leve! 
Audio Tone Oscillator 
Massa Laboratories 
STANDARDS _ Temperature 
Ever Ready — 
Green, Henry J. 
Leeds & Northrup Co. 
Moeller Instrument Co. 
Precision herm. 
Revere Co. 
Tagliabue Div. 
STANDARDS, Time 
American Inst Co. 
American ja Prods. 
General Radio Co. 
Potter Instrument 
Standard Elec. Time Co, 
Steelting Co., C. H. 
Varo Mfg. Co. 
Warren Telecron Co, 
STANDARDS, Tuning Fork 
Frequency 
American Time Products 
Marconi Instruments Ltd. 
Riverbank Labs. 


en. Volume 
Gurley, & L. E. 
Kontes Glass Co, 


STATION CONTROL 
UIPMENT 


Indicator Corp. 
General Elec. Co. 

RC Manufacturing 
Sherron Metallic 


STEAM METERS (See 
Flow Meters, Steam) 


STEEL TAPES (See Tapes 
Steel) 


STELLAR SPECTRO- 
COPES (See Spectro- 
scopes, Stellar) 


STEREOSCOPES 
Abrams Instrument 
Fairchild Camera 
General Biological 
Stratex Instrument Co. 


STEREOSCOPES, X-RAY 
Abrams Instrument 

Bausch & Lomb Optical 
Fairchild Camera 

(ieneral Elec. X-Ray Dept. 
Kelley-Koett Mfg. Co. 
onl —— Philips 
Westinghouse. X-Ray Co. 


STETHOSCOPES, ENGI- 
NEERS 


Brush Development Co. 

Engineers Res. & Dev. 

Fairchild Camera 

Gilmore, E. R. 

orerares TESTERS, 

APER (See Tester, 

Stiffness, Paper) 

STILLS, AUTOMATIC 
WATER 


Barnstead Still & Steril 
Central Scientific Co. 
Electric Hotpack Co. 
Fish-Schurman Co. 

Goetze Niemer 

Precision Scientific 
Specialty Glass Co. 
Stokes Machine Co. 

Weber Bros. Metal Works 


STIRRERS, LABORA- 
TORY, Variable Speed 
Aloe Co., 
Western 
Central 
Eastern 


A. 8 
Electric 
god Co. 


Corp. 
Co. 


ba. 
Fish-Schurman 
Fisher-Scientific 
Humboldt Mfg. 
Omega Machine 
Palo-Myres, Inc. 
Phipps & Bird 
Precision Scientific 
Technical Products 


STOP WATCHES (See 
Watches, Stop) 


STRAIGHT EDGES 
Acme_ Industrial 
American Meas. 
rown & 
Dietzen Co. 
Keuffel a 


Inst. 


Esser a" 


Gage Co. 
Warren-Knight Co. 
Weber Go., F. 

White Co., David 


STRAIGHTENING 
VANES 


Bailey Meter Co. 
Builders er 
Penn Ind. Inst. Cor 
Robinson Orifice Fitting 
Simplex Valve & Meter 
Taylor Instrument Cos. 





STRAIN GAGES (See 
Gages, Strain) 

STRAIN TESTERS, 
GLASS (See Testers, 
Strain (Glass) 


STRAIN-TIME RECORD- 
ERS 


Bailey Meter Co. 
Baldwin Locomotive 
Brush le og 
Cambridge Inst, 
Consolidated Engineering 


Foxboro Co. 
Hathaway _ Instrument 
Heiland Research 


Keuffel & Esser Co. 
st Lids estas 
STRUMENTS 
Foxboro = 
Gurley, W. & L. E. 
Hathaway Instrument 
Keuffel & Esser = 
Leupold & Steven 
Martin- Hubbard Corp. 


STRESS pres tons 
Ames Co., B. 

Bailey Meter Py 
Baldwin Locomotive 
Cambridge Inst. Co. 
Consolidated Engg. 
Dillon & Co. 

Emery Co., A. H. 
Federal Products Corp. 
General Electric Co. 
Hathaway Instrument 
Magnaflux Corp. 
fetron Instrument ° 
Minnesota Electronics 
Riehle Div. 

Statham Labs. 


STRESS-STRAIN, 
tors 


Indica- 


Ames Co., B. C. 
Anderson, Arthur R. 
Bailey Meter Co. 
Baldwin Locomotive 


Consolidated Engg. 
Electronic Products 
Emery Co. i. 
Hathaway Instrument 
Magnaflux Corp. 
Metron Instruments 
Minnesota Electronics 


Co. 

r 

Trimount Inst. Co. 

STRESS-STRAIN, Record- 
ers 


Bailey Meter Co. 
Baldwin Locomotive 
Brush Development 
Cambridge Inst. Co. 
Century yeophysical 
Consolidated Engg. 
Electro Products Labs. 
Electronic Products 


H. 
Inc., Fredric 
Hathaway Instrument 
Heiland Research 
Metron Instruments 
Minnesota Electronics 


Statham Labs. 
Taller & Cooper 
Trimount Inst. Co. 


STOBOSCOPES 


Associated Research 
Berkshire Laboratories 
Biddle Co., Jos. G. 
Boulin Inst. Corp. 
Commercial Research 
Communication - ta 
Conn, Ltd., a 
Electrie Eye Rash 
Electronic Engineers 
Engineering Res. & Dev. 
General Radio Co. 
Huggins Labs. 

{deal Laboratory Tool 
Sylvania Elec. Prod. 
Welch Scientific 
Westinghouse Elec. 
Zeiss, Inc., Carl 


SULPHUR BOMBS (See 
Bombs, Sulphur) 


Lab. 


SULPHUR DIOXIDE, i. 

— (See Gas 
Sulphur Diox. 

ia "Recorders See 


Gas Analyzers, Sulphur 
Dioxide) 
SUN COMPASS 


Abrams Instrument 
Brunson Instrument 


Dusenbury Co. 

yeophysical Inst. Co. 
SUNSHINE, Indicators & 
Recorders 


Cambridge Inst. Co. 
Friez Instrument 
yeneral Elect. Co. 
G. M. Mfg. x. Inc, 
Instruments Cor, 

Leeds & Northrup Co. 
Taylor Inst. Co. 
White Co., Inc. 


ay itt pide CONTROL 
EQUIPMENT 

Autocall Co. 

Automatic Elec. 

Bristol Co, 


(Continued) 


Chicago 
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Builders Providence 
Control Cor 
Cramer & Co., Ine, 
General Elec. Co. 
pn ey Elec. Mfg. Co, 
weeds & Northrup Sa 
ll olls: Honeywell 
Tagliabue Di 
Westinghouse “Elec, 
SURFACE FINISH Coy. 
PARATORS (See Cop, 
tors, Surface Fin, 


SURFACE + al 
SPECIMENS 
Acme Industrial 
Baird Associates 
Blake Co., Edward 
Brush Development 


Surface Checking Gage, 
SURFACE FINISH 
STANDARDS 
Brush Development 
Compar Inst. Co. 
Pipe Machinery Co. 
Surface Checking Gage 
SURFACE FINISH 
TESTERS 
Baird Associates 
Blake Co., Edward 
Brush Development Co, 
Buehler, Adolph I, 
Compar Inst. Co. 
Comtor Co. 
Federal Products Corp, 
General Elec. Co, 
Link Eng. & Mfg. 
Physicists Research 
Sheffield Corp. 
Surface one Gage 
Swedish Gag 
Taber Inst. “Corp, 
ilder, 8. 
Williams Apparatus 


SURFACE GAGES (8% 
Gages, Surface 


SU Jnr ACe PLATES 
LASS 


a. & x Onna 
Binswanger & C 
Clark & Sons 


Fecker, J. W. 
Fish-Schurman Co. 
Geophysical Inst. 
Palos Optical Co. 
Zeiss, Inc., Carl 


SURFACE PLATES 
STONE 


Co, 


Co, 
AMME- 
TERS (Ammeters, Surge 


SURGE, Indicators & Re 
cordings 


Cook Electric 

Elec. Indicator Corp. 
General Electric Co. 
Hathaway Instrument 
Landis & Gyr. 
Sheffield Corp. 
Taylor Inst. Cos, 


SURVEY  FOOT-ODOME- 
TERS (See Odometers) 


SURVEYING INSTRU- 
MENTS 


Abrams Instrument 
Alpha Instrument Co, 
Beckman 


Bray Optical Co. 
Bruning Co., Cc. 
Brunson Instrument 
Dietzgen Co. 
Equipment 
Ferner Co. 

Geier & Bluhm 


iurley, W. & L. E, 
Hastings Inst. Co. 

Kenyon Instrument Co. 
Keuffel & Esser Co. 
Leupold & 


e 
Pittsburgh Ins. & 
Post Co., Frederic 
Republic Lens Co. 
Shepard Labs. 
Speedometer Electric Co. 
Speidel & Co. 
Sprengnether Inst. 
Starrett Co. 

Stratex Instrument Co. 

Suverkrop Instruments 

Ulmer Co., Cc. 
Blue Print 


Mach, 


J. 

United States 
Warren Knight Co. 
Weber Co. 
White Co., Ine. 
Zeiss, Inc., Carl. 
SURVEYING INSTRU- 

MENTS, Aneroid 
Am. Paulin System 
Dietzen Co. 
Heinrich Co., Carl 
Wallace & Tiernan 
Warren-Knight Co. 
White Co. 


SURVEYING INSTRU- 
MENTS, Underground, 
for welis or bore holes 

Eastman Oil_ Well 

Engineering Labs., Inc. 

Engis Equipment 

Inst. Co. 


rch 
Sperry-Sun Well Survey 
Warren-Knight Co. 
White Co. 
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SURVEYOF 
METERS 
Speedometer 
SWITCHES 
Automatic 
Clark Coop 
Cole Instrv 
‘ook Electr 
Cutler-Ham 
General El 
Johnson Ser 
Meletron 
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Shalleross ! 
Tagliabue I 
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Transfer 
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Automatic 
Automatic 
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Westinghot 
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Photoswite 


SWITCHE 
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Allen- Brac 
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Arrow- Ha 
Autocall | 
Automatic 
Automatic 
Barber-Co 
Betts & 1 
Brown El 
Carter Ps 
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8 AUTOMATIC foe 
MME cnickas 
, Surge- 
& Re 
D. SURVEYOR’S CHAINS Centralab Div. 
(See Surveyor’s Instrue Cinema Engr. 
nt ments) Cole instrument 
00) electric 
SURVEYORS FOOT Cutler-Hammer, Inc. 
METERS Daven Co. 
DOME Speedometer Electrie Co. Dittmore & Freimuth 
ters) SWITCHES, Air-operated Federal Anti-Capacity 
| Automatic Temp. Control General Cement Mfg. 
RU- Clark Cooper Co, General Elec. Co. 
Cole Instrument General Radio Co, 
Cook Electric Hart Mfg. Co. 
Cutler-Hammer, Inc. Industrial Insts., 
General Elec. Co. J-B-L Inst. Co. 
Johnson Service Co. J-B-T Instruments 
Meletron Corp. Kellogg Switchboard 
Mu- Saiteh Corp. Lewis Engg. 
Mallory & Co. 
Shalleross Nite. Co. McDonnell & Miller 
Tagliabue Div. Mercoid Corp. 
Westinghouse Elec, Micro Switch Div. 
Mossman, Inc. 
SWITCHES, Automatic Oak Mtg. Co. 
: Transfer Ohmite Mfg. C 
a, Acro Switch Div. Roller-Smith 
Allen-Bradley Co. Rubicon Co. 
0, Allied Control Co. Nensitive Research Co. 
. Anderson, A. & J. M. Shallcross Mfg. 
Arrow-Hart & Hegeman —Teleoptic Co. 
Autocall Co, Thwing-Albert Instrument 
Mach, Automatic Control Co. Trimount Inst. 
Automatic Electric Chicago Triplett Elec. Inst. Co. 
Automatic Switch Co. United States Inst. Corp. 
Automatic Temp. Control Westinghouse E 
Co. Barber-Colm Weston Elec, Inst. Corp. 
Cook Electric. Wheelco Instrument 
Cramer & Co., Inc. Winston Co, 
. PeustHaramer, | Tne. SWITCHES, Magnetic 
; General Elec. Co, Allen Bradley Co, 
Hart Mfg. © Allis-Chalmers 
Print Haydon Co., A. W Arrow-Hart & Hegeman 
Instrument Autocall Co. 
Lumenite Electronic Automatic Switch Co. 
Ward Leonard Elec. Co. Automatic Temp. Control 
Westinghouse Elec. Clark Cooper Co. 
Cook Electric 
U- osrones. Counter-actu- Cutler-Hammer, Inc. 
General Cement Mfg. 
eieetee. Tech Equipment General Elec. Co. 
Hetherington, Ine. Jo-Bell Products 
Jo-Bell Products as Ine. 
Micro Switch Soreng Mfg 
Photoswiteh Inc. Ward SLeonard flee. Co, 
\. SWITCHES, Instrument SWITCHES, Mercury 
d, Acro Switch Div. Arrow-Hart & Hegeman 
holes Allen-Bradley Co. Climax Div. 
Allis-Chalmers Continental Elec. Co, 
’ Arrow-Hart & Hegeman Cutler Hammer, Inc. 
Autocall Co. Durakool, Inc. 
Automatic Electric Cine Electronic Apparatus 
Automatic Temp, Control Electro-Tech Equipment 
Barber-Colman Fredericks, George 
y Betts & Betts General Cement Mfg 
Brown Electro-Measurement General Elec. Co. 
Carter Parts Co. H-B_ Instrument 
(Continued) (Continued) 











1033 W. Van Buren St., 


when you specify 


look for these features 


positive stopping 


Wipers locked at each step 
without pawl stop blocks; 
this simplifies adjustment, 


iientans, oo 








“double twin” wipers 
Bifurcated tips touch both 
sides of bank contact... 
give twice the dependabil- 
ity of twin contacts. 


operates at —72°C 
Both switches tested to op- 
erate efficiently at —72° C 
+.-@specially important in 
military applications. 


ind them in 


telephone type stepping switches 


Meet a wide range of requirements with the unusual flexibility of 
these switches. The Type 44 miniature offers capacity, speed, and 
pendability for complicated — and weight applications. The Type 45 
is the only switch of its kind for both 
for Circular 1698-A. AUTOMATIC ELECTRIC SALES CORP., 

Chicago 7, Il. ro in principal cities. 


LAYS 


PRODUCTS OF WAN 





type 45 


WITCHES 


INDUSTRIAL swi oF 


ELECTRIC 





Kahl 
Magnetrol Inc. 
McAlear Mfg. 
Mercoid 


Div. 





e- 


d-c and a-c applications. Write 


Scientific Inst. 


Corp. 
Minneapolis- Honeywell 


Rhodes, Inc. 


SWITCHES, Pyrometer 


Acro Switch Div. 


Arrow- ont & Hegeman 


Div. 
Cole Instrument 
Daven Co, 
Engelhard, eee 
Foxboro 


General 
General 
Instrument 


nd Co, 


owe "engineering 
Tagliabue Div. 
Thwing-Albcrt 
Triplett Elec. Inst. 
United States Inet. 
Westinghouse Elec. 


Inst. 


Cement Mfg. 
lec. Co, 


. & Northrup Co. 


Co. 


Corp. 


— Elec. Inst. Corp. 


Theelco 
Winslow Co, 
SWITCHES, Relay 


Acro Switch Div. 
Allen-Bradley Co. 


American Relay & Controls 
Hegeman 


Arrow-Hart & 
Autocall Co. 


Instruments 


Automatic Elec. Chicago 
Automatic Switch Co. 
Automatic Temp. Control 


Betts & — 
Clark 

Cook Electric Co. 
Cutler-Hammer, 
Foderal Telephone 


Ine. 


Friez Instruments Div. 


General Cement Mf 
General Controls Co. 
General Elec.» Co, 
Guardian Elec. Mf 
Hart Mfg Co. 
H-B_ Instrument 


g. 


g. 


Kellogg Switchboard 


Mallory & Co. 
Micro Switch Div. 
Neomatic Ine, 
Verfex Corp. 
Photoswitch, 
Roller-Smith 


Ine. 


Skaneateles Mfg. Co. 


Struthers-Dunn 


Ward Leonard Elec. Co, 


Warrick Co, 
Westinghouse Elec. 





equipment. 








EBARR EE! 


sole distributor of 


PRESSURE ACTUATED SWITCHES 


for industrial applications, 
offers a new pressure switch 
handbook to industrial users. 
This new issue was compiled 
for greater convenience in selecting pressure sensing in- 
struments: it includes a selection table based on functional 
requirements, and a glossary of terms to aid in specifying 


4 





BARKSDALE 


| 1566 EAST SLAUSON AVENUE, LOS ANGELES 11, 


SWITCHES, Rotary 


Allen-Bradley Co, 
Applied Science Corp. 

A H Hegeman 
Autocall Co. 

Automatic Elec, Chicago 
Barber-Coleman 

Bird Electronic 

Brown Electro-Measurement 
Carter Parts Co. 
Centralab Div. 
Clarostat Mfg. Co. 
Cole Instrument 
Cutler-Hammer, 
Daven Co. 
Dittmore & Freimuth 
Eastern 


Inc, 


ae Co. 
General Radio Co. 
Guardian lee. Mfg. Co. 
H-B Instrument 
Hetherington & Son 
J-B-L- Instrument 
J-B-T-_ Instruments 
Leeds & Northrup Co. 
Lewis ay x Co. 
Mallory & Co, 

Micro. *gwiteh Div. 
Neomatic Inc. 

Oak Mfg. Co. 

Ohmite Mfg. Co. 
Roller-Smith 

Rubicon Co, 

Sensitive Research Inst. 
Shallcross Mfg. Co. 
Tagliabue Div. 
Thwing-Albert Inst. Co, 
Triplett Electrical Inst. 
United States Inst. Corp. 
Utah Radio Prods, 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 


SWITCHES, Selector 
Acro Switch Div. 
Allen-Bradley Co. 
Allis-Chalmers 
Arrow-Hart & Hegeman 
Automatic Elec. Chicago 
Betts & Betts 
Electronic 


Centralab_ Div. 
Cinema Engr. 

Cole Instrument 

Cook Electric 
Cutler-Hammer, Inc, 
Daven Co. 

Federal Telephone 
General Cement Mfg. 
General Elec. Co, 
Guardian Electric 


(Continued) 


H-B Instrument Co, 
Instrument 

F Northrup Co. 
Lewis ee 
Mallory 

Meter eviews ‘Co. 
Mossman, Ine. 

Oak Mfg. Co. 

Cas Mfg. Co. 


evere Co. 
Shalleross Mfg. fe. 
Soreng Mfg. 
Thwing- Albert 
United States 
Vectron, Inc. 
Ward Leonard 
Westinghouse Elec. 
Wheelco Instrument 


SWITCHES, Snap 


Acro Switch Co. 
Arrow-Hart & Hegeman 
Automatic Temp. Control 
Betts & Betts 
Cherry-Channer_ Corp. 
Clark Cooper Co. 
Cutler-Hammer, Ine. 
General Cement Mfg. 
General Controls 
General Elec. Co. 
Guardian Electric 
Hetherington & Son 
J-B-L Instrument 


inst, Co. 
Inst. Corp. 


Jo-Bell Prodrcts 
Leeds & ios 
Mallory 


v. 
Minneopolis- Honeywell 
Mu-Switeh Corp. 
Perfex Corp. 
Soreng Mfg. Co. 
Ulanet Co., Geo. 
Unimax_ Switch Corp. 
Ward Leonard Elec. Co. 
Westinghouse 


SWITCHES, Thermostatic 
Acro Switch 


Div. 
Airite Prod. Co. 
Advance Electric Co. 
Allen-Bradley Co. 
Barber-Colman 
Betts & Betts 
Bridgeport Thermo Co. 
Burling Instrument Co. 
Clark Cooper Co, 
Control Products, 
Cook — Co. 


Ine, 


Friea Instruments 
General Cement Mfg. 
General Controls 
General Elec, Co. 
Gleason-Avery, Inc. 
Guardian Electric 


(Continued) 
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SURVEYOR’S CHAINS to SWITCHES, TIME 


DALE: 





The book covers the entire industrial pressure switch field: 
Meletron diaphragm type vacuum and low pressure 
switches, Meletron Bourdon tube high pressure switches, 
Barksdale piston type long life switches, and various spe- 
cial function units. Send for your copy. 


oD 


fs 


CALIFORNIA 





G-V_ Controls 


iv. 
Minneapolis- -Honeywell 
Mu-Switch Corp. 
Perfex Corp. 
Powers Regulator 
Shalleross Mfg. Co. 
Smith Control & Insts. 
Spencer-Thermostat Co. 
Struthers-Dunn 
Tagliabue Div. 
Thwing-Albert Inst. 
Ulanet Co., one 
Unimax Switch Cor 
United Electronic "Controls 
Viking Instruments 
Ward Leonard Electric Co. 


SWITCHES, Time 
Acro —_— Div. 
Alina 
Allen- Bradley Co. 
Anderson, A. & J. M. 
Autocall Co. 
Automatic Elec. 
Automatic Temp. 
Barber- ae 
Betts & 
Cineinaeth Time Rec. 
Cramer Co., 
Cutler-Hammer, 
Dimo-Gray Co. 
Dorothea Mechanisms, 
Eagle Signal Corp. 
Edison Instrument Div. 
Electro-Tech. Equip. 
Electyme Motor Prods. 
General Cement Mfg. 
General Controls 
General Elec. Co. 
Guardian Elec, Mfg. Co. 
G-V_ Controls 
Haydon Co., 

Haydon Mfg. Co. 
Industrial Tim 
International Register Co, 
Landis & Gyr. 


<n 


Inc, 
Gale 


Lumenite Electronic 
Lux Clock Mfg. Co. 
Mallory & Co. 
Mercoid Corp. 
Minneapolis- Honeywell 
Montgomery Mfg. Co. 
Neomatie Inc. 
Paragon Electric Co. 
Perfex Corp. 
Photoswitch, Ine. 
Photovolt Corp. 
Precision Products, Inc. 
Richardson- Allen 
Rhodes, Inc., M. H. 


(Continued) 








SWITCHES, TIME to TENSION INDICATORS 















ELECTRIC 


TACHOMETERS 


Simplified RUGGED Design 


HAND MODEL 


accuracy. 


25,000 RPM. 


e& 





Small size and light weight—ideal 
for any shop and production test 
application. Precision made, sealed 
ball bearings, and the elimination 
of wearing parts assure constant 
Models from 0 -2,400 
RPM + 800 FPM, 5,000, 


15,000 and 


PORTABLE MODEL 


Measures any rotating speed with 
sustained accuracy for production 
and laboratory use. Three-range ex- 
panded scale: 0 to 1000, 1000 to 
2500, 2500 to 5000 and other models 
up to 20000 RPM. Stability assured 
with no contacts, 
teries to wear out. Accuracy '/2, |, 
or 2% of full scale. 


MOUNTED MODEL 


Indicating Non- directional, forward 
or reverse speeds in any required 
range up to 25) 
with SAE fittings and base mount. 
Calibrated to your exact needs. 
Completely enclosed and protected 
against moisture and dirt. 


brushes or bat- 


000 RPM. Available 


Special models made for any spe- 


cific requirements. 


THE ELECTRO-MECHANO CO. 


261 Erie St., Milwaukee, Wis. 


TERS 


TYPE “u”’ 


UNIVERSAL 
CENTRIFUGAL TYPE 
5 Ranges in | Instrument 


. No. 303 
. No. 314 
. Ne. 322 60-24 
. No. 346 


Bulletin 750-N 


30-12,000 RPM 
45- ay 000 Hd 


000 R 
120-48,000 RPM 





oeyy? 


MODEL 
TRIPLE RANGE 
CENTRIFUGAL 


Cat. 
Cat. 


SINGLE RANGES 


100-1200 RPM, 200-2400 Had 


400-4800 R 
790-N 


300-3600 RPM, 
Bulletins 760-N, 


No. 312 300-12,000 RPM 
No. 1412 100-12,000 RPM 





“JAQUET”’ 
SPEED INDICATORS 
(CHRONOMETRIC) 


Guaranteed Accuracy 
within 2 of 1% 


Cat. No. 230! 
Cat. No. 2302 


Suitable double rated 


Bulletin 735-N 


0-10,000 RPM 
0- 1,000 RPM 
speed. 
3 models, various accessories. 

















STATIONARY TYPE 
MODEL ‘J’ 


Sizes, 3”, 4”, 


542”, 8”, 10”, 
and 20” dial diameter, “flexi: 


ble shaft driven. 


Many standard ranges reading 
R FPM, YPM, ete. 


Bulletins 795-N, 


797-N 


STICHT CO., INC. 


NEW YORK, N.Y 


Please mention THE 1952 





796-N 











Sampsel Time Control 
Sangamo Electric Co. 
States Co. 
Stoelting Co., C. H. 
Stromberg Time Corp. 
Telechron, Inc. 
Thomas Clock Co., Seth 
Thompson Clock Co. 
Tork Clock 
Ulanet Co., Geo. 
Walker-Jamieson, Inc. 
Walser Automatic Timer 
Ward Leonard Elec. Co. 
Westinghouse Elec. 
Yellow Springs Inst. 
SYNCHRONIZATION 
FORKS, Electrical (See 
Forks, Synchronization) 


SYNCHRONOUS MOTORS 
(See Motors, Synchronous) 


SYNCHROSCOPES 
Control Corp. 
Eclipse Aviation 
Electric Controller 
Feiler Engineering 
General Elec. Co. 
Hickok Elec. Inst. Co. 
Kollsman Inst. Co. 
Millen Mfg. Co. 
Roller-Smith Co. 
Triplett Elec. Co, 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 


TACHOGRAPHS 
Amthor Testing Inst. 
Biddle Co., Jas. G 
Cole Instrument 
Cramer & Co., Ine, 
Metron Instrument 
Sticht Co. 

Zeiss, Inc., Carl 
Zernickow Co., O 


TACHOMETER TESTERS 
on Testers, Tachom- 
eter 


TACHOMETERS, 
Centrifugal 
Aeromarine Inst. Co. 
Amthor Testing Inst. Co. 
Associated Research 
Barbour ——, Co. 
Biddle Co., G. 
Boulin Instrument Corp. 
Corbin Screw Corp. 
Durant Mfg. Co. 
Eclipse-Pioneer Div. 
Elec. Tachometer Corp. 
Foxboro 5 
General Elec. Co. 
Hays Corp. 
Jones Motrola Sales 
Kollsman Instrument 
Manning, Maxwell & Moore 


(Continued) 


Pioneer Instrument Co. 
Scherr Co., Inc, 
Seedburo Equipment 
Stewart-Warner Corp. 
Sticht Co. 
Veeder-Root, Inc. 
Viking Instrument Co. 
Zernickow Co., 


TACHOMETERS, 
metric 


Amthor Testing Inst. 
Associated Research 
Berkeley Scientific 
Biddle Co., Jas. 
Boulin Inst. Corp. 
Cramer & Co., Inc. 
Elec, Tachometer Corp. 
Elgin Nat’l. Watch Co. 
Hasler-Tel Co. 

Jaeger Watch Co. 
Milwaukee Prec. Instr. 
Pierce Watch Co. 
Potter ——— 
Scherr Co., 

Standard lee. “rime 
Sticht Co, 

Zernickow Co., O. 


TACHOMETERS, 
Cross-pendulum 

Amthor Testing Inst. 

Associated Research 


Chrono- 


Biddle Co., Jas 
Manning, ‘Maxwell & Moore 
Sticht Co 


Zernickow Co., O 


TACHOMETERS, Electric 
Bailey Meter Co. 


Brown Inst. 

Chicago . "Tachometer 
Clarke Inst. Cor 

Cole Instrument 

Crown Ind. Prods. 
Eclipse-Pioneer Div. 
Electric Speed Ind. Co. 
Elec. Tachometer Corp. 
Electro Mechano Co. 
—— Research & 


Esterline-Angus Co. 
Foxboro Co, 

General Elec. Co. 
Hastings Inst. Co. 
Hathaway Inst. Co. 
Hays Corp. 

Hickok Elec. Inst. Co. 
Ideal Industries, Inc. 
Instrument Lab. Inc 
Jaeger Watch 
J-B-T_Instruments 
Jones Motorola Sales 
Kay Electric 
Kollsman Instrument 
Martin Decker Corp. 
Metron instruments 
Minnesota Electronics 
Moisture Register Co. 
Nat'l. Instrument Co. 
Photocon Research 
Pitometer Log Corp. 
Potter Instrument 
Scherr Co. Inc. 
Standard Elec. Time 
Sticht Co. 

Sun Electric Corp. 
Westberg Mfg. Co. 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 
Winslow Co. 

Yellow Springs Inst. Co. 


TACHOMETERS, Electro- 
magnetic 

Eclipse-Pioneer Div. 

Electric Auto-Lite 

Electric Tachometers 

Electro Mechano Co. 
yeneral Electric Co. 

Ideal Industries 

Jaeger Watch Co. 

Kollsman Inst. Co, 

g —— Co. 
Standard Elec. “rime Co. 
Sun Electric 
Stewart-Warner Corp 
Triplett Elec. Inst. 
Waltham Watch 
Westberg Mfg. Co. 
Westinghouse Elec. 


TACHOMETERS, Fly-ball 
Aeromarine Inst. Co. 
Barbour Stockell Co, 
Biddle Co., G. 
Boulin Saplreinent Corp. 
Elec. Tachometer Corp. 
Jones Motrola Corp. 
Manning, Maxwell & Moore 
Sticht Co. 

Viking Instrument Co. 


TACHOMETERS, Ignition 
Actuated 
Electro: Tech Equipment 


Engineering Res. & Dev. 
Potter Instrument 
Stewart-Warner 


TACHOMETERS, Portable 
Amthor Testing Inst. Co. 
Associated Research 
Barbour Stockwell Co. 
Biddle Co., Jas. G 

Roulin Instrument Corp. 
Chicago Elec. Tachometer 
Corbin Screw Corp. 

Electro Mechano Co. 

Elec. Tachometer Corp. 
Foxboro Co. 

General Elec. Co, 
Hasler-Tel Co. 

Ideal Industries 

Jones Motrola Corp. 
Manning, Maxwell & Moore 
Rieker #Instrument Co. 
Scherr Co., Ine. 

Stewart- Warner 

Sticht Co. 


(Continued) 


Sun Electric Corp. 
Viking Instrument Co. 
Westberg Mfg. Co. 
Winslow Co, 
Zernikow Co. 


—= ETERS, 


ing 
Bailey Meter 
Bristol Co. 
Engineering Res. & Dev. 
Esterline-Angus 
Potter Instrument 
TACHOMETERS, Speed 
Limit Control 
Askania Regulator Co. 
oar 98 Stockwell Co. 
ris 
Flight Retearch Eng. 
ec. Co. 


Metron Instrument 
Sticht Co, 
Standard Elec. Time 
U. 8. Taximeter 
Westberg Mfg. Co 
Zernikow Co. 
TACHOMETERS, 
Stroboscopic 
Associated Research 
Berkshire Laboratories 
Boulin Instrument Corp. 
Clarke Inst. Corp. 
General Radio Co. 
Ideal Laboratory Tool 
L. A. B. Corp. 
TACHOMETERS, 
Tilting-ring 
Amthor Testing Inst. Co. 
Westberg Mfg. Co. 
Zernikow Co. 


Tag ponerens. 


Biddle Co., 
J-B-T Instruments 
TACHOSCOPES 
Amthor Testing Inst. Co. 
Biddle Co., Jas. G. 
Scherr Co., Inc. 
Sticht Co, 
Zernickow Co., O. 
TAFFRAIL LOGS; 
Bliss & Co. 

and & Sons 
Westberg Mfg. Co. 


TANGENT METERS (See 
Meters, Tangent) 


TAPES, Oil Gauger’s 
Dietzgen Co. 
Keuffel & Esser Co. 
Lufkin Rule 
Starrett Co. 

hite Co., David 


TAPES, Steel 


SHIP 


Kueffel & Esser Co. 


United States Blue Print 
Warren-Knight Co. 

Weber Co. 
White Co., David 


TAPES, Surveyor’s (See 
Surveying Instruments) 


TAPES, Woven 
Lufkin Rule Co. 
White Co., David 


TAXI METERS 
U. 8. Taximeter 


TELEMETERING SYS- 
TEMS (See Remote 
Metering) 


TELEMETERS 
& Military—O 

Applied Science Corp. 

Kollmorgen Optical Co. 

Keuffel & Esser Co, 

Pacific Div. 

Pierce Watch Co. 


TeLeeoeres- Atenas 
Acme Industria 


(Surveying 
ptical) 


Engis Equipment 
Fecker, Inc. 
Gaertner Scientific 
General Engg. 


Optical Ser. & Dev. 
Palos Optical Co. 
Perkin-Elmer Corp. 
Plummer & Kershaw 
Scherr Co., 

Stratex Instrument Co. 
Tinsley Laboratories 
Unertl Optical Co. 
White Co., Inc. 


TELESCOPES, 
Astronimical 
Bausch & Lomb Opt. 
cele, w. 
Clark & Sons 
Davidson Mtg. Co. 
Dome Precision 
Eastern Science Co. 
Fecker, Inc. 
Gaertner 1g | Corp. 
Henson Co., c. 
Ice Optical Ce. H. C., 
Mann I. 


M io Instrument Co. 
Palos Optical Co. 
Perkin-Elmer Corp. 
Plummer & 
Tinsley Labs. 
Unertl Optical Co. 
White Co. 

Zeiss, Inc., Carl 


Kershaw 
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pin agg cal tim 


Gemttnar Scientiti 
Kollmorgen Optica rd 
a 5 


Wi & aes oa 

arner iW 88e; 

White Co. be 

Zeiss, Inc., Carl 

TELESCOPES, ao 
prea! Surface, ‘ — 





pe conan 
American Optical 
Ames Co., Cc 
Fecker, J. W. 
Gaertner Scientific 
Kollmorgen Optical Co, 
Leitz, Inc, 

Lenox Inst. Co, 
Magnaflux Corp. 
Perkin-Elmer Corp, 
Plummer & Kershaw 
Scherr Co., Inc, 
Schneider-Cogswell 
Swedish Gage Co. 
Unertl Optical o. 
Zeiss, Inc., Carl 


TELESCOPES, La 
American Optical —<_ 


Bausch 
ee Scientific 
Eberbach & Son 
Fecker 


Inc 
Gaertner Scientific 
Henson Co., Fred C, = 
Optical Ser. & Dev. 
Palos Optical Co, 
Plummer & Kershaw 
Precise Measurements Cory, 
Ruska 0. 
Tinsley Luboratories 
Unertl Optical Co, 


TELESCOPES, Reflecting 
Buchele, W. 


ne, 
Fish-Schurman Co. 
Gaertner Scientific 
Henson Co., Fre 
Howland Optical Co. 
Ice Optical Co., H. C. 
Palos Optical Co. 


& Kershaw 
Tinsley Labs. 

Unertl Optical Co. 
Warner & Swasey Co, 
Zeiss, Inc., Carl 


TELESCOPES, Refracting 
Buchele, 

Bausch & Lomb Opt. 
Clark & Sons 

Davidson Mig. Co. 
Fish-Schurman Co. 
Fecker, 

Gaertner Sclentitie 
Henson Co., 

Howland Optical Co, 
Ice Optical Co., H. C. 
Keuffel & Esser Co. 
Palos Optical Co. 
Perkin-Elmer Corp. 
Kershaw 


Wollensak Optical Co, 
Zeiss, Inc., Carl 


TELsceorss, 
Clark & Son 
Fecker, Inc 

Geertner Belentiic Corp. 
Ice Optical Co., H. C. 
Perkin-Elmer Corp. 
Plummer & Kershaw 
Tinsley Labs. 

Unertl Optical Co. 
White Co., David 
Zeiss, Inc., Carl 


TELEVISION, Industrial 
Diamond Power Specialty 


Zenith 


Dumont 
General Electric 
RCA 


TENSIOMETERS 
Baldwin _ Locomotive 
Boulin Instrument Corp. 
Central Scientific Co. 
Chatillon & Sons 
Dillon Co. 

Federal Products Corp. 
General Electric Co. 
Geophysical: Inst. Co. 
Metron Instrument 
Millers Falls 

Olsen Testing Machine 
Pacifie Scientific 


Schaevitz Engineering 
Statham Labs. 

Suter, Alfred 
Thwing- Albert 
Toledo Scale Co. 


TENSION INDICATORS 
Baldwin Locomotiv 
Boulin lenremest 
Chatillon & Sons 

Cole Instrument 

Dillon Co, 

Emery Co., A. H. 
Federal Products Corp. 
Electric Co. 


M 
Pacifie Scientific Co. 
Precision Scientifie 
Sax] Instrument 
Seederer-Kohlbusch, i 
Wiancko Engineerin: 









gine 
aries 


Univer 
stand | 
pressut 


Test-sti 
heavy 

calibra 
stands 


Uni-di 


tachor 


Spray- 
Strobe 


Self-cc 


Hydra 
tubing 


Comp 
and g 


FER 


24 Bi 








Le 


TENSION 


Federal Pr 
General_E! 
Olsen Test 
Pacific Sci 
Saxl Instr 
Statham L: 


Ad BL 


rown 
tisrke Ins' 


Kent Cliff 
Olsen Test 
States Co. 
Steel City 
Van Keur 


TEST BL 
Boulin Ins 


TEST IN 


Starrett € 


TEST ST 
Airplane | 
Falstrom _ 
Gadgets 1 
TEST WI 

Weights 


TEST Wi 
mometer 


TESTERS 
American 


TESTER: 

Burrell 
Gurley, ' 
Humboldt 


( 





aw 

nts Corp, 
Ds 
D, 


flecting 





trial 
cialty 








aries 


a 
Specialized Test 
1] Equipment for 


Diesel and fuel-injection en- 
gine components and auxili- 





tachometers. 


Stroboscopic unit. 


nozzle testing. 





e 
Universal pump and governor test- 
stand for all types of high- and low- 
pressure calibration. 

® 
Test-stand for single-unit pumps for 
heavy Diesel both ship and railroad 
calibrating. (Spec. furnished on both 
stands on request) 

e 
Uni-directional unit for counters and 


® 
Spray-nozzle patterns test-stand with 


® 
Self-contained fog dispenser unit for 


« 
Hydraulic swedger for high-pressure 
tubing. Also bearing remover. 

® 
Compact automotive coil condenser 
and generator tester. 


FERRIER ENGINEERING 


24 Benton St., Springfield, Mass. 








TENSION INDICATORS 
Textile 

Boulin wnt Corp. 
Chatillon 

Dillon & 


Co. 
Federal Products Corp. 
General Elec, Co, 
Olsen Testing Mach, 
Pacifie Scientific Co. 
Sax! Instrument 
Statham Labs. 


TEST BLOCKS 

Brown & Sharpe 
Clarke Instrument 
Detroit Testing Mach. 
Eastern Specialty Co. 
Fonda Gage Co. 
General Elec. Co. 

Kent Cliff Labs. 

— Testing Mach. 


States Co. 
Steel City Testing Mach. 
Van Keuren Co, - 


TEST BLOCKS (Textile) 
Boulin Instrument Corp. 


TEST rowan 
Ames Co., B. 

Brown & Sharpe 

Deming Indicator Co. 
Federal Products Corp. 
Gadgets Inc, 

Lewis ‘Engineering 
Scherr Co., Inc. 


Starrett Co. 


TEST STANDS, Propeller 
Airplane Mfg. & Supply 
Falstrom Co. 

Gadgets Inc, 

TEST WEIGHTS (See 
Weights, Test) 


TEST WELLS (See Ther- 
mometer Test Wells) 


TESTERS, Abrasion 
American Inst. Co. 
Amthor Testing Inst. Co. 
Atlas Elec. Devices Co. 
aidwin Locomotive 
Fidelity Mach. Co. 
Gardner Laboratory 
General Elec, Co. 
Morehouse Machine Co. 
Olsen Testing Machine 
Riehle Div. 

Scott Testers, Inc. 
Shawmut Engr. Co. 


‘aber Instrument Co. 
Testing Machines, Inc. 
Zubr, Inc., Henry 
TESTERS, Absorption 
Burrell Tech. Supply 
Gurley L. 
Humboldt” Mfg. Co. 


(Continued) 


Nankervis Co., G. L. 
Precision Scientific 
Testing Machines, Inc, 
Willams Apparatus 


TESTERS, Air Speed tn- 
dicator (See Air Speed 
Indicator Testers) 


TESTERS, Altimeter (See 
Altimeter Testers) 


TESTERS, Armature 
Associated Research, Inc. 
Communication Meas. Lab. 
Instrument Labs. 

Schauer Mfg. Co. 

Sherron Metallic 


TESTERS, Asphalt 


American Inst. 
Atlas Eectric 
Bowen & Co. 
Braun Corp. 
pee Scientific Co. 
coat on 3 Sons 


Devices 


Exact Weight Scale 
Fish-Schurman Co, 
Fisher Scientific Co. 
Humboldt. Mfg. Co. 
Koehler Instrument 
Olsen Testing Mach. 
Philadelphia Thermometer 
Precision Scientific Co, 
Riehle Test. Mach. Div. 
Scott Testers, Inc. 
Tagliabue Div. 
Thwing-Albert Inst. 


TESTERS, Axle 
Olsen Testing Mach. 
Riehle Test. Mach, Co. 
Sperry Products, Inc. 


TESTERS, Battery 


Clough-Brengle Co. 
Daven Co. 


Electro-Mech. 
Electronic Development 
Electronic ~~ 
eas 
General Electric Co. 
Hickok Elec. Inst. Co. 
Instrument Labs. 
Kimble Glass 
Precision Therm. 
Rascher_ & Betzold 
Rieker Inst. Co. 
Simpson Electric 
Sterling Mfg. Co. 
Testrite Inst, Co. 
Triplett Elec, Inst. 
Weston Elec, Inst. Corp. 


TESTERS, Bearing 


Elgin National Watch 
Engineering Res. & Dev. 
Physicists Research 


Please mention THE 1952 


TESTERS, Beating 
Precision Scientific 
Testing Machines, Inc. 
Williams Apparatus Co. 


TESTERS, Brake 
American Inst. Co. 
Clough-Brengle Co. 
Commercial Research 
Cramer & Co., Inc, 
Emery Co., H. 


TESTERS, ee Shutter 
Triumph M Co. 
TESTERS, ‘obtartée 
Everson Mfg. Co. 
Hellige, Inc. 

Industrial Inst., Ins' 
LaMotte Chemical Prods. 
Photovolt Corp. 
Precision Scientific 
Rascher ‘a pone 
Taylor & C W. A 
Wallace & “Tiernan 


TESTERS, Coal (See Fuel 
below) 


TESTERS, Coil (Electric) 
Associated Research 
Boonton Radio Corp. 
Clippard Inst. Lab. 
Clough-Brengle Co. 

Cole Instruments 

Feiler Engineering 
General Elec. Co, 

c—_ Radio 


Insts., Inc, 


Kellogg Switchboard 
Panoremic Radio Co. 


Sherron Metallic 
Technology Instrument 
Thordarson Elec. Mfg. 
United Transformer 


TESTERS, Color 

Atlas Electric Devices Co. 
Fisher Scientific Co, 
Gaertner Scientific Corp. 
Gardner Laboratory 
General Elec. Co, 
Hellige, path 
Huggins Lab: 
Instrument Dev. 
Photovolt Corp. 
Tagliabue Div. 


TESTERS, Condenser 
Aerovox Corp. 
Associated Research 
Boonton Radio Corp. 
Bradshaw Instruments 
Clippard Inst. Lab. 
Clough-Brengle Co. 
Cornell Dublier 
Electronic Development 
Electronic Instrument 
Feiler Engineering 
Fox Valley Inst. 
General Electric Co. 
Jeneral Radio Co. 
Hickok Elec. Instrument 
Industrial Insts. Inc, 
Instrument Labs. 
Jackson Electrical Inst. 
Kalbfell Labs., Inc. 
Kellogg Switchboard 
Potter 
Radio City Products 
Reiner Electronics 
Rubicon Co. 
Schauer Mfg. Co, 
Sherron Metallic 
Tobe Deutschmann Corp. 
Triplett Electrical Inst. 
Weston Elec. Inst. Corp. 
Williams Apparatus 
TESTERS, Deflection, 
Light Wave 
Acme Industrial 
Bowser, Cc. 
Gaertner Scientific Corp. 
Sherron Metallic 
Van Keuren Co. 


TESTERS, Dew Point 
Bowser, Inc. 

Ferner Co, 

General Electric 
Instrument Dev. Labs. 
Refinery Supply Co. 
Tagliabue Div. 


Testes. _ Stier, 
Propert 

PR ony “Transformer Co. 
Antenna Research Lab. 
Associated Research, Inc. 
Boonton Radio Corp. 
Cole Instrument 

Lab. 


Labs. 


Electronic Dev. 
General Elec. Co 
General Radio 
Instrument Labs. 
Leeds & Northrup Co. 
Miller Co., B. F, 
Roller-Smith 

Sherron Metallic 
Tagliabue Div. 
Westinghouse Elec. 
Winslow Co, 


TESTERS, Electroplating 
(See Electroplating So- 
lution Testing Apparatus) 


ESTERS, Emulsion & 
THSemulsibility 

Central Selentific Co. 

Precision Scientific 


TESTERS, Expansion 
Dietert Co. 

Dillon 

Exact Weight Scale Co. 
Ferner Co, 

Humboldt Mfg. Co. 
Gaertner Scientific Corp. 
Thwing-Albert Inst. Co. 
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TENSION INDICATORS to TESTERS, FLATNESS 


OUTSTANDING 





VIBROTEST. .. PUSH-BUTTON 
INSULATION RESISTANCE TESTING 


Vibrotest is the fast, accurate way to measure all insulation resist- 


ances to 50,000 


megohms ...NO CRANKING OR LEVELING. 


All 


electric... Fully portable... Rugged. Only two binding posts for all 
tests. Several models have A.C. and D.C. volt ranges, as well as low 
resistance ohmmeter. 

Make your insulation resistance testing a “push-button” operation 
with Vibrotest. Write for Bulletin 2A. 


HYPOT... HIGH-POTENTIAL 
INSULATION RESISTANCE TESTING 


Hypot Models from small, fully- portable instruments to high-capacity, 


high-voltage wheeled units. Ranges from 0-15 


100 V.A.C. at 80 VA. 


capacity to 0-50,000 V.A.C. at 5 K.W. capacity. Hypot Juniors have 
separate visual indications for leakage, breakdown or shorts. All 
models fast and simple to operate; ruggedly built for long, low-cost 
use. Write for Bulletins 4A and 5A 


VIBROGROUND oe 


e GROUND 


RESISTANCE TESTING 


Direct readings of true resistance to earth of man-made ro 


soil and eart 





TESTERS, Fading 
Atlas Elec. Devices Co. 
Gen. Elec. Vapor Lamp 


TESTERS, Flash Point, 
Abel-Pensky’s (See 
Abel’s above) 


TESTERS, Flash Point, 
Clevelad Open Cup 
American Inst. Co. 
Boekel & Co. 
Central Scientific Co. 
Humboldt Mfg. Co. 
Koehler Instrument 
Olsen Testing Machine 
Precision Scientific Co. 
Ruehfel Co. 
Tagliabue Div. 


TESTERS, Flash Point, 
Elliott Closed Cup 
American Inst. Co. 
Central Scientific Co. 
Humboldt Mfg. Co. 
Precision Scientific Co. 
Ruehfel Co. 
Tagliabue Div. 


TESTERS, Flash Point, 
Pensky- Martens 

American —_ Co. 

Boekel & 

Central Scientific Co. 
Humboldt Mfg. Co. 

Koehler Instrument 

Precision Scientific Co. 

Ruehfel Co. 

Tagliabue Div. 


TESTERS, aaa Point, 
Tag Close 

Certral Scent Co. 

Humboldt Mfg. 

Koehler A. B; 

Precision Scientific Co. 

Ruehfel Co. 

Tagliabue Div. 

TESTERS, Flatness, Light 
Wave 

Acme Scientific 

Baird Associates 

Bausch & Lomb 

Crystal Research Labs. 

Fecker, J. W. 

Fish-Schurman Co, 

Gaertner Scientific Co. 

Geophysical Inst. Co. 

Howland Optical 

Optron Laboratory 

Scherr Co., Inc. 

Sherron Metallic 

Van Keuren Co, 

Zeiss, Inc., Carl 


resistivity with Vibroground testing. No 
cranking or outside power source necessary. Light weight, rugged for 
hardest field service. Models to suit every need. Write for Bulletin 105. 


OTHER ARI Precision Instruments include tachometers, limits bridges, 
phase sequence indicators, volt-ammeters, ohmmeters, current 
transformers, Keeler Polygraph (Lie Detector), and special instru- 
mentation of many types. Write for details. 


Precision Instruments Since 1936 


3762 West Belmont Avenue, Chicago 18, Illinois 





veling, 


AssociATED RESEARCH, 





al MCOCMMO?TATER 


“MEG OHMER” 
INSULATION 


TESTERS 


GENERATOR TYPES 
MINOR 


Dwarf size, 0-10 or 0-20 or 
0-50 megohms, variable pres- 
our. 500 Volts D.C. Bulletin 








MAJOR 


0-50 megohms with extra ohm 
seale, 0-30 or 0-10,000 ohms, 
constant pressure, 500 Volts 
D.C. Bulletin 465. 


STANDARD 
500 or 1000 Volts D.C., constant 
+ aad megohms. Double and 








— d type, 
triple > tanga. "Buttetin 


BATTERY VIBRATOR TYPES 
MODEL B-7 


Four ranges in one 

ment: 0-20/200 - 

200/20,000 ohm wo test 

tan 250 and 500 Volts 
D.C. Bulletin 440. 





instru- 





MODEL B-6 


pA instruments in one. Six 
es: 200 





Bulletin 441. 


STICHT CO., INC. 


NEW YORK 7 Y 


HERMAN H. 


PLACE 





27 PARK 
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TESTERS, FLUORESCENT to TESTERS, PLASTICITY 

































































For Metals and Organic Materials 





“ a 


Micro-Particle Classifier 
for Classification of Fine 





Testing and Control 
Instruments and Equipment 


for Moisture, Carbon, Sulfur, Sand, 
Micro-Particle Size 








Two-Minute Carbon and Sulfur Determinators 





Moisture Teller for Quickly 
and Accurately Determin- 
Materials. ing the Moisture Content 
of all types of Material. 


Harry W. Dietert Co. 






















































Liteelt Compans Tagliabue Di 

ittelfuse, Inc. agliabue Vv. 

Skaneateles Mfg. TESTERS, Gear Toledo Scale Co. 

Sylvania Elec. Prod. Dillon & Co. Troemner, Henry 
Engineering Res. & Dev. 


Seedburo Equipment 


Williams Apparatus Co. Scherr Co., Inc. 


TESTERS, Fuel TESTERS, Glue 


9330 Roselawn Avenue Detroit 4, Michigan 
TESTERS, Fluorescent TESTERS, Gas (See Gas Newark Scale Works 
: Lighting Analyzers) Precision Scientific Co. 


TESTERS, Hardness of 


Ames Precision Machine 


Fellows Gear Shaper 
TESTERS, Freeness Ferner Co. ‘Tu wae a 
Bristol Co. Krouse Testing Mach. paratus) 
Dietert Co. Morse Twist Drill 
Testing Machines, Inc. Olsen Testing Mach. 


TESTERS, Grinding Wheel 
Olsen Testing Machine 


TESTERS, Ground Resist- TESTERS, Hardness of 
ance 
Film 


resrens High Altitude 


roprees, pisdregen = lon 


American Inst. Co. Central Scientific Co. 
Burrell Technical Supply Dillon & Co. Associated Research 
Central Scientific Co. Fish-Schurman Co, Automatic Electric Sales 
Cuthbert Co. Olsen Testing Machine Biddle Co., Jas. G. 
Emerson Apparatus Co. Physicists Research Borden Engineering 
Fish-Sehurman Co. Thwing-Albert Inst. Co. General Electric Co. 
Fisher Scientific Co. Geophysical Inst. Co. 
Parr Instrument Co. ’ Gray Instrument 
Phillips Petroleum TESTERS, Grain Heiland Research 
Precision Scientific Central Scientific Co, Industrial Insts., Ine. 
Riehle Div. Cuthbert Co. Instrument Labs. 
Sargent & Co. Exact Weight Scale Leeds & Northrup 
Sturtevant Mill Gump Co. Miller, M. C, 
Testing Machines, Inc. Menlo Research Lab. Niagra Electric 
Moist-O-Meter, Inc. Roller Smith 
TESTERS Gage (See Gage Moisture Register Co. Sensitive Res. Inst, 
Testers) (Continued) (Continued) 


TESTERS, Insulation 
Aircraft Electronics 
American Transformer 


Antenna Research Lab. 


Associated Research 


Automatic Elec. Chicago 


Biddle Co., Jas. 
Boonton Radio Corp. 
Clough-Brengle Co, 
Cole Instrument 
Communication Meas, 
Dice Co., J. W. 
Freed Transformer 
General Elec, Co. 
General Radio Co. 
Geier & Bluhm 
Hewlett-Packard 
Hickok Elec. Inst. 
Ideal Industries, Inc. 
Industrial Insts., Inc, 
Islip Radio Mfg. 
Kellogg Switchbcard 


Leeds & Northrup Co, 
Miller Co., Bertrand F. 


Precise Measurements 


Radio Frequency Labs. 
Rawson Electrical Inst. 


Rubicon Co. 

Scott Testers 
Shallcross Mfg. Co, 
Sherron Metallic 
States Co, 

Sticht Co. 

Superior Insts. 
Westinghouse Elec. 
Weston Elec. Inst. 
Winslow Co, 


TESTE Rs. a) Insulation 


Federal Products Corp. 
General Elec. Co. 


TESTERS, Jelly 
Chatillon & Sons 
Fish-Schurman Co. 
Koehler Instrument 
Precision Scientific 


TESTERS, Laundering 
Atlas Electric Devices 


TESTERS, Lens 
Engis Equipment 
Gaertner Scientific 
Mann Co., W. I. 


TESTERS, Magnetic 
Aero Electronics 
American Inst. Co. 
Annis Co. 

Associated Research 
Baird Associates 
Dice Co., 

General Elec. Co. 
General Radio 
Geophysical Inst. Co. 
Instrument Labs. 
Magnaflux Corp. 
Magnetic ‘Analysis Corp. 
Pioneer Instrument 


Rawson Elec. Instr. Co. 


Rubicon Co. 
Ruska _ Inst. Corp. 
Sherron Metallic 
TESTERS, Malt 
Brabender Corp. 
Rieker Instrument Co. 
Seedburo Equipment 
ESTERS, Mica 
Seoaten Radio "Ome. 


TESTERS, Mileage (See 


Meters, Mileage) 


TESTERS, Milk 
Central Scientific Co. 
Kimble Glass 

Koehler Instrument 
Munsell Color Co., Inc, 


A. 
Scientific Glass App. 
Standard Elec. Time 


Testrite Instrument Co. 


Tagliabue Div. 


TESTERS, Moisture 
Aero Electronics 
Alpha-Lux_ Co, 
American Inst. Co. 
Brabender Corp. 
Brown Inst. Div. 
Burrows Equipment Co. 
Cambridge Inst. Co. 
Central Scientific Co, 
Cuthbert Co. 
Delmhorst Instrument 
Dietert Co. 
Electronic Products Co. 
Exact Weight Scale 
Ferner Co. 
Fielden Instrument 
Aloe Scientifie Co. 
Food Technology, Inc. 
General Elec. Co. 
Hart Moisture Gages 
H & H Thermostats 
Humboldt Mfg. Co. 
Industrial Inst., Ine. 
Laboratory Equipment 
Moisture Register Co. 
Precision Scientific Co. 
Rascher & Betzold 
Refinery Supply Co, 
Scientific Glass App. 
Scientific Inst. (Detroit) 
Seedburo Equipment 
Shallcross Mfg. Co, 
Tagliabue Div. 
Tenney Engineering 
Testing Machines, Inc. 
Thwing-Albert Inst. Co, 
Toledo Scale Co. 
Troemner, enry 
Williams Apparatus Co. 


TESTERS, Mullen 
Testing Machines 


~ 





TESTERS, Non destructiy 


electrical for ph 
properties ee 
Aero Electronics 
Fei Oe Lima- Hamilton 


iy 
Cole fo A 
Dice Co. Vv. 
Electro Products Labs, 
Ferner Co. 
General Electric 
General Radio 
Hathaway instrument 
Magnaflux Cor, 
Sheffield corp. 
Sperry Produc 
Thwing- Albert" I Co, 


TESTERS, Oil 
American Inst. Co, 
Central Scientific Co, 
Eitzen Co. 
Fish-Schurman Co, 
Gardner Laboratory 
Gerin Corp 

Hellige, Ine. 
Humboldt Mfg. Co, 
Kimble Glass 

Koehler Instrument 
Laboratory Equipment 
Menlo Research Lab, 
Mico Instrument Co, 
Precision Scientific Co, 
Refrigeration Sys. 
Rieker Inst. Co. 
Ruehfel Co. 


uska & Co, 
Sclentitic Giass App. 
Scientific Inst. Co, 
Tagliabue Div. 

Tenney Engineering 


TESTERS, Oxygen 
American Inst. Co, 
urrell Technical Supply 
Central Scientific 
Gadgets, Inc. 
yeneral Elec. Co. 
Precision Scientific 
Sargent 0. 
Scientific Glass App. 
Scientific Inst. Co, 
Tagliabue Div. 


TESTERS, Paint 
American Inst. Co. 
Atlas Elec. Devices Co, 
onan Radio Corp. 
Central Scientific Co, 
Dillon & Co. 
Fish-Schurman Co. 
yardner Laboratory 
General Elec. ly 
Instron Engg. Corp. 
Koehler Instrument 
Munsell Color Co, 
Photovolt Corp. 
Precision Scientific 
Ruehfel Co. 
Scott Testers 
Taber Instrument Co. 
Tenney Engineering 
Thermo-Electric 
Van Keuren Co. 
Zuhr. Inc., Henry 


TESTERS, Paper Curl 
Thwing-Albert Inst. Co, 


aes RS, Paper Forma. 


on 
Dillon & Co, 
General Elec. Co. 
Hart Moisture Gages 
Testing Machines, Inc, 
Thwing-Albert Inst. Co, 
Williams Apparatus Co, 


TESTERS, Paraffin 
American Inst. Co. 
Humboldt Mfg. 
Koehler Instrument 
Olsen ey anaes 
Perkins & 

er te a Scientific 


0. 
Tagliabue Div. 


TESTERS, Penetration 
(Paper) 

General Electric 

Olsen Testing Mach. 
Riehle Testing Machines 
Testing Machines, Ine, 
Thwing-Albert Inst. Co. 
Williams Apparatus Co, 


TESTERS, Petroleum (See 
Oil above) 


TESTERS, Phosphate 
Hellige, Inc. 

La Motte Chemical Prods. 
Permutit Co. 

Taylor & Co., W. A. 


TESTERS, Pistol Barrel 
Optical 


Kollmorgan Optical Co, 
Lenox Inst. &.. 
Scherr Co. 

Schneider-¢ logpuadl 


TESTERS, Piston Ring 
American Measuring Insts. 
Gordon Co,, Claud 8. 
Link Engineering 
Toledo Scale Co. 


TESTERS, Pitch 
American Inst. Co. 
Precision Scientific Co. 


TESTERS, woeametty 
American Inst. 
Brabender tl 
Dietert Co. 

Dillon & Co. 

Humboldt Mfg. = 
Instron Eng. Cor 
Olsen Testing Machine 
Precision Scientific Co. 
Scott | a Inc, 
Steel City sting 
Testing Sominen Ine, 
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TESTERS, | 
nalyzers, 


Electronic 





Gray Instru 
Ideal Indu 


Instrument 


8 
Nosker En 
Radex Cort 


Weston El 


TESTERS, 
American 
Atlas Ele 
Industrial 


TESTERS. 
Chatillon ¢ 
Dietert Ci 
Exact We 


Precision 


TESTERS 
Amer. Chi 
Triumph 


TESTERS 
Testing 1} 
Williams 


TESTERS 
D & 


Precision 

Riehle Te 
Taber In: 
Thwing-A 


TESTERS 
American 
Associate 





Miller, 
TESTER 

am In 
Centralab 
Cole Inst 
General | 
Hickok | 
Schauer 


TESTER: 


America 





hr 


"s 
‘Tamilton 
; 
8 Labs, 


ument 
. 


; 
Inst. Co, 


Co, 
ie Co, 


its. 











TESTERS, Porosity 
Petey W. & L. E 

lux Corp. 

8 Son 

sion Scientific 
Ruska. Instrument 
fax] Instrument 
testing Machines, Inc. 
Thwing-Albert Inst, Co. 


Westinghouse Elec. 
Williams Apparatus Co. 


ERS, Pulp 
Lee folsture Gage 


& Son 
iting Machines, Inc. 


ERS, Radio Set (See 
po Lael Radio Set) 


TERS, Radio Tube 
Tee Analyzers, Radio 
Set) 


TESTERS, Relay 

Arthur KE. Booth 

astern Specialty Co. 
Electro- Physics 

Standard Elec, Time 
Werton Elec, Inst. 
TESTERS, Resistance 
Assembly Products 
Associated Research, Inc. 
Automatic Elec. Chicago 
Beckman Instruments 
Biddle Co., James 
Boonton Radio Corp. 
Borden Engineering 
Brown Electro-Measurement 
Cole Instrument 
Communication Meas. Lab. 
Dale Instruments 
Electro-Tech Equipment 
Electronic Dev. Lab. 
Flectronic Instrument 
Feiler Engineering 

Freed Transformer 

General Elec. " 
General Radio Co. 

Gray Instrument Co. 

deal Industries, Inc. 
industrial Instruments 


Labs. 
Leeds & Northrup Co. 
Nosker Eng. Prod. 
Radex Corr. 

















Riehle Testing Machines 
Rubicon Co. 

Shallcross Mfg. Co. 
Simpson Electric 

Sticht Co. 

Supreme Instrument Corp. 
Sylvania Elec. Prod. 
Triplett Electrical Inst. 
Westinghouse Elec. 

Weston Electrical Inst. 


TESTERS, Salt Spray 
American Instrument Co, 
Atlas Electric Devices 
Industrial Filter 


TESTERS, Sand 
Chatillon & Sons 

Dietert Co. 

Exact Weight Scale Co. 
Hart Moisture Gage 
Humboldt Mfg. Co. 
Precision Scientific 


TESTERS, Shutter 
Amer. Chronoscope 
Triumph Mfg. Co. 


TESTERS, Slowness 
Testing Machines, Inc. 
Williams Apparatus Co. 


TESTERS, Softness 
Dillon & Co. 


_& L. B. 
Humboldt Mfg. Co. 
Olsen Testing Mach. 
Precision Scientific 
Riehle Testing Machines 
Taber Instrument Co. 
Thwing-Albert Inst. Co. 


TESTERS, Sail 
American Instrument 
Associated Research 
Kauffman-Lattimer 
LaMotte Chemical Prod. 
La Pine & Co., A. 8. 
Marconi Instruments Ltd. 
Miller, M. C. 


TESTERS, Spark Plug 
eam Instrument 
Centralab Div. 

Cole Instrument 
General Cement Mfg. 
Hickok Elec. Inst. 
Schauer Mfg. Co. 


TESTERS, Strain (Glass) 
Baird Associates 

Bausch & Lomb Opt. 

Edin Electronics 

Fecker, J. W. 
Fish-Schurman Corp. 
Gaertner Scientific Corp. 
General Elec. 

Hathaway Instrument 
Kolimorgan Optical Co. 
Olsen Testing Mach. 
Pfaltz & Bauer, Inc. 
Plummer & Kershaw 
Polarizing Instrument Co. 
Precision Scientific 

Zeiss, Inc., Carl 





(Continued) 


Engineering Res. & Dev. 
Flader Inc. Fredric 
Gadgets Inc, 

General Elec, Co, 
Globe _ Industries 
Ideal Lab. Tool 
Pioneer Instrument 
Precision Scientific 
Rieker Inst. Co. 
Rowe Engineering 
Standard Elec. Time 
Sticht_ Co, 

Sun Manufacturing 
Zeiss, Inc., C 
Zernickow Co., O. 


TESTERS, Tenderness 

American Inst. Co. 

Humboldt Mfg. Co. 

Precision Scientific Co. 

TESTERS, Thermometer 

Amthor Testing Inst. 

Consol. Ashcroft Hancock 

Freas Glass Work 

G. M. Mfg. Co. 

Green, Henry J. 

Ideal Lab. Tool 

J-B-T Instruments 

Kahl Scientific Inst. 

Hiergesell & Sons 

Huddleston, J. 8S. 

Lewis Engineering 

Manning, Maxwell, Moore 

Moeller Instrument Co. 

Nurnberg Thermometer 

Palmer Co. 

Ruehfel Co, 

Schultheis Corp. 

Tagliabue Div. 

Thwing-Albert Inst. Co. 

Wagner 

Weksler Thermometer 

TESTERS, Torque and 
orque Wrenc 

Airdraulics Engineering 

Chatillon Sons 

Edin Electronics 

Genisco_ Inc. 

Olsen Testing Mach. 

Skyway Precision Tool 

Sturtevant Co, 


TESTERS, Turn Indicator 
Amthor Testing Inst. Co. 
General Electric Co. 
Genisco_ Inc. 

Globe _Industries 

Ideal Lab. Tool 

Pioneer Instrument 
Rieker Instrument Co. 
Ruehfel Co. 

Standard Products 
Summers Gyroscope 


TESTERS, Ultrasonic 
Audio-Tone Oscillator 
Branson Instruments, Inc. 
Dice Co., J. W. 

Gen. Precision Lab. 
Gulton Mfg. Co. 
Radioactive Products 
Sperry Products 


TESTERS, Vapor Trans- 
mission 
Thwing-Albert Inst. Co. 


TESTERS, Varnish 
Atlas Elec. Devices Co, 
Dillon & Co. 
Fish-Sechurman Co. 
Gardner Laboratory 
Hellige, Inc. 
Photovolt Corp. 

Scott Testers 

Taber Instrument Co. 
Thermo Electric Co. 
Zuhr, Inc., Henry 


TESTERS, Voltage 
Antenna Research Lab. 
Associated Research 


Electrical Facilities, Inc. 
Electronic Associates 
Electronic Dev. Lab. 
Esterline-Angus 

Feiler Engineering 
Fox Valley Inst. 
General Elec. Co. 
Ideal Industries, Inc. 
Instrument Labs. 
Islip Radio Mfg. 
Lyman Electronic 
MacLeod & Hanopo 
Norton Electrical Inst. 
Precise Measurements 
Precision Apparatus 
Potter Co 

RCA 

Shallcross Mfg. Co. 
Sherron Metallic 
Standard Products Inc, 
Sticht Co. 

Sylvania Elec. Prod. 
Trenton Transformer 
Triplett Elec. Inst. 


TESTERS, Watch Rate 
American Time Prods. 
Paulson 10. 

Potter Instrument 


TESTERS, Water Meter 
Badger Meter Co. 
Barnstead Still 


Neptune Meter Co. 
Toledo Scale Co. 


TESTERS, Water Penetra- 
tion 


Biddle Co., Jas. G. 
Hart Moisture Gage 
Thwing-Albert Inst. Co. 
yore Apparatus 


TESTERS. Watthour Meter 


Duncan Elec. Mfg. 
Eastern Specialty Co. 
(Continued) 











For Insulation Resistance. 
“Megger” Insulation Testers — 


Hand 


driven, 


“Meg,” “Bridge-Meg,” “Rectifier 
Types. 


Operated” and 


Motor 


driven, 


Midget 
Bulletin 21-05-1 





For Ground Resi 
“Megger” and 
Testers. 


stance, 
“Meg” Ground 
Catalog 25-1 





For Conductor Resistance. 


“Ducter” Low 


Resistance Ohm- 


meters—down to .000001 ohm. 


Bulletin 24-25-1 


Bridge-Meg —-up to 1000 meg- 


ohms. 
Midget ‘““Megger 


Bulletin 21-60-1 
* Circuit Testing 


Ohmmeters—0.1—200,000 ohms. 


Bulletin 21-85-1 
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TESTERS, POROSITY to TESTERS, WATTHOUR METER 


| 


a. We of 
assistance and our instru 


¢ solution of your testing: 





To Measure Speed, Frequency 
and Rates of Vibration. “Frahm” 
Vibrating Reed Frequency Me- 
ters. Bulletin 32-1 
“Frahm” Vibrating Reed Tach- 
ometers and Vibration Indicators. 


Bulletin 31-1 








“Jagabi” Precision Tachometers, 
Centrifugal and Chronometric 
types for hand use. Bulletin 35-1 
“Dr. Horn” Tachometers. 
Bulletin 35-65-1 








“Jagabi” Slide Wire and Carbon 
Rheostats. Wide variety of types 
and ratings. Bulletin 41-1 


Also Apiezon Oils, Greases, 
Waxes, for high vacuum work; 
“Pointolite’” Lamps. Write for 
literature. 


BIDDLE Co. 


ntifi 


PHILADEULPHEA 




















TESTERS, WATTHOUR METER to TESTING MACHINES, PIPE 








Mullen Test 


Recognized the world over 
at standard bursting test 



























Model C Mullen Tester (illustrated) for testing 
materials not exceeding .025" in thickness and a 
bursting strength of 200 pounds. Gauge capacities 


30, 60, 120 and 200 pounds per square inch. 


Model A, motor driven, for testing specimens with 
bursting strengths above 200 p.s.i. Especially de- 
signed for testing corrugated as well as other ma- 


terials. 


The Mullen Tester operates on the hydraulic prin- 
ciple—bursting strengths are determined irrespec- 
tive of any other factor. Conforms to ASTM and 
TAPPI standards. 


Sf 
B. F. PERKINS & SON, Inc. 


Engineers and Manufacturers 


Holyoke, Massachusetts 


° 




















Elec, Facilities, Inc. 
meral Elec, Co. 
Hathaway —¥ Co. 


S Electric Co. 
States Co. 
Wostinghuase Elec. 


TESTERS, Weathering 


Anetsberger Bros. 
Atlas Elec. Devices Co, 
Electric Hotpack Co. 











Tenney Engineering 
TESTING INSTRUMENTS, 
Optical 


Acme Industrial 
American Meas. Insts. 
American Optical 
Bausch & Lomb Optical 


Fish-Schurman Corp. 
Gaertner Scientific ‘Dorp. 
Gardner Laboratory 
Geophysical Inst. Co. 
Gordon Co. 

Instrument Dev. Labs. 
Jones & Lamson Machine 
Kollmorgen Optical Co. 
Larrimore Sales 

nea Inc. 


Ae 

Optical Service & Dev. 
Optron Laboratory 
Palos Optical Co. 
Perkin-Elmer Corp. 
Phoenix Prec. Inst. 
Precision Scientific 
Pyrometer Inst. Co. 
Unertl Optical Co. 


TESTING MACHINES, 
Alternating Stress 


Baldwin-Lima-Hamilton 
Brush Development Co. 
Edin Electronics 

Emery Co., A. H. 
Hathaway Instrument 
Krouse Testing Machine 
Olsen Testing Machine 
Riehle Div, 


TESTING MACHINES, 
Bearing 


Olsen Testing Machine 
Physicists Research 
Precision Scientific 
RCA Manufacturing Co. 


TESTING MACHINES, 
Bending 


Baldwin-Lima-Hamilton 
Testing Mach. 
Dillon & Co. 

Dorr- — Engr. 


Ferner Co. 

Hayes. Scientific App. 
Krouse Testing Mach. 
Olsen Testing Machine 
Riehle Testing Machines 
Steel City Testing Machine 
Taber Instrument Co, 
Thwing-Albert Inst. 


TESTING MACHINES, 
Brinell 


Ames Precision Machine 
Detroit Testing Mach. 
DoAll Co. 


ndrew 
Olsen Testing. Machine 
Pittsburgh Inst. & Mach. 
Riehle_ Testing Machines 
Steel City Testing Machine 
Testing Machines, Ine. 


TESTING MACHINES, 
Brittleness 
Baldwin-Lima-Hamilton 
Olsen Testing Mach. 
Precision Scientific 
Riehle Testing Machines 


TESTING MACHINES, 
Bursting 
Amthor Testing Inst. Co. 
Autoclave Engineers 
‘ady o., E. F. 
Mansfield & Green 
Olsen Testing Mach. 
Parks Co., Harry 8. 
Perkins & Son, Ine. 
Riehle comes Machines 
Scott Tes 
Testing Machines, Inc. 
Thwing-Albert Inst. 


TESTING MACHINES, 
Cable 


Aircraft Electronics 


Baldwin-Lima-Hamilton 
Berkshire Laboratories 
Boulin Instrument Corp. 
Century Geophysical 
Chatillon & Sons 
Communication Meas. Lab. 
Dillon Co. 

Emery Co., A. H. 

Feiler Engineering 

General Elec. Co. 

Kellogg Switchboard 
Krouse Testing Mach. 
Leeds & Northrup Co. 
Olsen Testing Machine 
Pacific Scientific Co. 
Perkins s& Son 

Riehle Testing. Machines 
Rubicon Co. 


Shallcross Mfg. Co. 
(Continued) 


source Metallic 


City Testing Mach. 


Thordarson Elec. Mfg. 
Thwing-Albert Inst. 


TESTING MACHINES, 
Cement 

American Inst. Co. 

Baldwin-Lima-Hamilton 

Borden Engineering 

Bowen & Co, 

Burrell Tech. Supply 

Carver, Fred 

Central Scientific Co. 

Dillon & Co, 

Electro qeeenste Labs. 

Emery Co., H. 

Exact Weight “scale Co. 

Federal Pneumatic Sys. 

Fisher Scientific Co. 

Hayes Se App. 


Olsen Testing Machine 
Precision Scientific Co. 
Refinery Supply Co. 
Riehle Testing Machines 
Scientific a Co, 
Scott Teste 

Western Machinery Co. 
Yoder Company 


TESTING MACHINES, 
Chain 
Baldwin- lime -Hamilton 


.o. A, H. 
Krouse Testing Mach, 
Olsen Testing Mach. 
Riehle Testing Machines 
Steel City Testing Mach. 


TESTING MACHINES, 
Compression 


Baldwin-Lima-Hamilton 
Carver, Fred 

Chatillon & Son 

Detroit ring ‘Mach, 
Dillon 

Dorr- Patterson Engr. Co. 
Electro Products Labs. 
Emery Co., A. H. 
Engineers ‘Specialty Div. 
Exact Weight Scale Co. 
Ferner Co. 

Krouse Testing Mach, 
Link Engineering 

Olsen Testing Machine 
Perkins “| Son, Inc. 
Potter 

Precision. Scientific 

RCA Manufacturing 
Riehle Testing Machines 
Scott Testers 

Schauer Mfg. Co. 

Steel City Testing Mach. 
Testing Machines, Inc. 
Toledo Scale Co. 
Thwing-Albert Inst. 


TESTING MACHINES, 
Concrete (See Cement 
above) 


TESTING MACHINES, 
Creep 

Baldwin-Lima-Hamilton 

Ferner Co. 

Gaertner Seteneie Corp. 

Marshall, L. 

Olsen Testing , eee 

Riehle Testing Machines 


ba ken MACHINES, 


Bh care ry ima-Hamilton 
M. B Co. 


sere _ MACHINES, 
Deflecti 

Chatillon Q Son 

Electro Products Lab. 

Link Engineering 

Olsen Testing Mach. 

Riehle — Machines 

Scott Teste 

Steel City “resting Mach. 


ee. BRNaeS. 
Diaphra 

Dice Co.. 3. 

Krouse testing’ Mach. 


TESTING MACHINES, 
Ductility 


Bock Machine Co. 
Central Oelentitte Co. 
Dillon & 

Detroit Testing Mach. 





Riehle Testing Mach'ne 
Scott Testers 

Steel City Testing Mach. 
Testing Machines, Inc. 


TESTING MACHINES, 
Fatigue 


All American Tool 
Baldwin-Lima-Hamilton 
Ferner Co. 

General Elec. Co. 


were pecine ach, 


A 
Link eaten 
Martin-Hubbard Corp. 
M. B. Mfg. Co. 
Minnesota Electronics 
Olsen Testing Machine 
Precision Scientific 
Riehle Testing Machine 

0. 


Testing Machines, Ine. 
Westinghouse Elec. 
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TESTING MACHIN 
— Endurance (py, 
per 


American Inst, 


Tee MACHINES, 


Amthor = ag Inst. 
Dillon & _ 0, 

Scott Teste 

Thwing- aim Inst. Co, 


TESTING MACHINES, 
Hardness 


American Optical 

Ames _—— Machine 

Barber-Colm Co, 
Clark Instrument 

Detroit Testing Mach, 

Dietert Co, 

Eberbach & Son 

Eitzen Co. 


Ferner 


King, Andrew 


z, Inc 
Olsen Testing Machine 
Pittsburgh Inst. & M 
Precision Scientific 
Riehle Testing Machine 
Rubicon Cc, 

Shore Instrument 

Steel City Testing Mach, 
Swedish Gage 

Testing Machines, Ine, 
Tapfight Tape Co. 
Webster Inst. 

Wilson Mech. Inst. 
Zeiss, Inc., Carl 


TESTING MACHINES, 
igh Pressure, for 
Lines & hydraulic ie 


Electro Products Labs, 
Hydraulic Controls 
Mansfield & =" 
Parks Co., Harry 8. 
Steel City Testing Mach, 


bby MACHINES, 


gamma Sales Co. 
Baldwin-Lima-Hamilton 
Cambridge Inst. Co, 
Ferner Co, 

Gadgets Inc. 

Gordon Co., Claud 8. 
Gorrell & Gorrell 
Impact oo Co. 


L. A. B. 

Olsen Testing “Machine 
Precision Scientific 

Radio Frequency ‘Labs. 
Riehle Testing Machine 
Scott Testers 

Size Control. Co. 

Steel City Testing Mach, 
Testing Machines, Inc, 
Thwing-Albert Inst. 


TESTING MACHINES, 
Initial Tearing 

Precision Scientific 

Scott Co., Henry L. 

Suter, Alfred 

Testing Machines, Inc. 

Thwing-Albert Inst. Co. 


vesrine MACHINES. 
Goods 


(See Tex- 
file ‘estew’ 
TESTING MACHINES, 
Leathe 


eather 
Amthor Testing Inst. Co. 
Central ©. he Co. 
Dillon 
Olsen Testing Machine 
Perkins jon 
Riehle Testing Machines 
Scott Testers 
Taber Instrument Co. 


— MACHINES, 
a 


American Inst. Co. 

Amthor "Testing Inst. Co. 

Atlas Elec. Devices 

Bausch ib 

Cady & Co., E. J. 

Central Scientific Co. 
tert Co 

Dillon & C 

Emerson } Co. 

Federal Prod. Corp. 

Ferner Co. 

Gardner Laboratory 

General Elec. Co. 

Gurley, W. & L. 

Hart Moisture Gage. 

Instron Engg. Co 

Olsen Testing Machine 

Perkins & ny 


Photovolt 
Richle Testing Machines 


1 Co. 

Steel City Testing 
Taber Instrument Co. 
Testing Machines, Inc. 
Thwing-Albert Inst. Co. 
Toledo Scale Co. 

Van Keuren Co, 
Williams Apoaretes Co. 
TESTING MACHINES, 

Pipe & 


er 
Branson Instruments 
(Continued) 































































fic 
lachine 








HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 42 years. 


In general use 
for specification 
purposes. Sim- 
ple, sturdy. 
Comparatively 
inexpensive. 


Mllustrated 


bulletins 





free 


The Shore Instrument 
& Mfg. Co., Inc. 


90-35 Van Wyck Expressway 
Jamaica 2, N. Y. 














Like a Phantom Finger 


the Branson non-destructive Thickness Testers probe 
metal from one side—quickly and accurately. 


the AUDIGAGE® THICKNESS TESTER 


Ultrasonic Resonance eliminates slow and costly drill- 
and-plug in checking the progress of corrosion in tanks, 
pipes, ships' hulls and other difficult or inaccessible 
locations. Gages thickness of non-porous materials 
from 1/16-inch to 12 inches with flat or curved surfaces; 
detects laminar flaws. Portable and self-powered—light 
and rugged for field use, precise enough for the labo- 
ratory. Accurate within 3%, 10-to-50 times faster than 
older methods. 


the AUDIGAGE® FLAW DETECTOR 

Proven from coast to coast by dozens of railroads, has 
scores of uses beyond its original sleuthing of defective 
rails, frogs and crossings. Like the THICKNESS TESTER, 
portable and rugged; Ultrasonic Resonance probes from 
one side for laminar flaws, other defects in non-porous 
materials. Very compact, portable, self-powered. 


the BRANSON COATINGAGE 


Calipers non-magnetic coatings, scale, coke, etc., from 
0.0001 inch to 0.5 inch thick on iron or steel. Compact, 
portable, self-powered, precise; for field and laboratory. 


For full information on AUDIGAGE® THICKNESS TEST- 
ERS and FLAW DETECTORS, and the BRANSON COAT- 
INGAGE address 


BRANSON INSTRUMENTS, INC., 
DEPARTMENT I STAMFORD, CONN., USA 














ELEMENTARY 


American Institute of Electrical 


$2 post paid 


ENGINEERING 
ELECTRONICS 


With Special Reference to Measurement and Control 
By ANDREW W. KRAMER 


Managing Editor Power Plant Engineering, Member 
Engineers, Associate 
Member Institute of Radio Engineers. 


Cloth, 344 pages, 259 illustrations, 





MODEL 100VA 
CAPACITY 100 LBS. 





This is a PRACTICAL treatment of principles and appli- 
cations. It is NON-MATHEMATICAL—no equations be- 
yond elementary-algebra level in the text—fewer than a 
dozen of these to be learned. 
Acquire a better knowledge of 
electronics without trying 
to be a radio engineer. 


ORDER THIS UNIQUE BOOK NOW 


Check, money order or cash must 
accompany order 


INSTRUMENTS PUBLISHING CO. 
921 Ridge Ave. Pittsburgh 12, Penna. 




















Produces Vibrations 
You can be sure if your products {Vertically. All Controls 
pass a vibration fatigue test—sub- |!" Easy Reach. 
stantiates design and construction materials—frequently ex- 
poses excessive material. Many things can be learned from 
tests. A "'must'' for electronic, aircraft and automotive parts 
and assemblies. Hundreds in use. Models to handle parts 
from 10 Ibs. to 100 Ibs.—choice of vertical or horizontal table 
movement. Frequencies of 600 to 3,600 v.p.m. Special ma- 
chines to order. Catalog F contains treatise. 


Made by makers of ALL AMERICAN PRE 
DIE FILING MACHINES —— 


“@ Ta 
Tool & Monufacturing Co. 


1015 FULLERTON AVE. Chicago, Ill. 
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TESTING MACHINES, PIPE to TESTING MACHINES, UNIVERSAL 








PAPER MACHINE 
TACHOMETERS 
(Recording and Indicating) 





DEAD WEIGHT THICKNESS 
GAUGE 1/10,000 Div. 


ALSO— 


PLANT and LABORATORY INSTRUMENTS 





TENSILE STRENGTH TESTERS FOR PAPER, 
CORDAGE, RUBBER, WIR ETC. VARIOU 
MODELS AVAILABLE UP TO 1,500 LBS. MAX. 
CAPACITY 


PAPER BURSTING STRENGTH TESTERS 


POCKET AND DESK SCALES (Paper and Cordage) 
PAPER MICROMETERS (Desk and Pocket) 


ALUMINUM FOIL SCALES 


SPECIAL INSTRUMENTS MANUFACTURED TO 
YOUR SPECIFICATIONS 


Amthor Testing Instrument Co., Inc. 
49a Van Sinderen Avenue, Brooklyn, N. Y. 


FIVE RANGE 
HAND TACHOMETERS 















HARDNESS TESTER 


(Vickers Type) 





DIAMO-BRINELL 
TESTING MACHINES FOR 
HARD AND SOFT METALS 


Ask for catalog on 


HAND AND POWER-OPERATED 
BRINELL TESTERS 


PITTSBURGH 


instrument & Machine Co. 
1026 Reedsdale St. 


Pittsburgh, Pa. 











Dillon & Co. 
Geotechnical Corp. 
Krouse Testing Mach. 
Magnaflux Corp. 

Olsen Testing Machine 
Riehle Testing Machine 
Steel 


vestne MACHINES, 
alts 
Sperry Products, Inc. 


TESTING MACHINES, 
Road Material 
ment above) 


TESTING MACHINES, 
Rubber 


American Inst. Co. 
Amthor Testing Inst. 
Elec. Devices 


"Scientific Co. 


Dillon & 
Emerson Apparatus Co. 
Federal Prod Corp. 
Ferner Co, 
Fish-Schurman Co. 
Gordon Co., Claud 8. 
Instron Eng. Corp. 
Link Eng. 

MacDonald Co., W. S. 
Olsen Testine Machine 
Precision Scientific 
Riehle Testing Machines 
Scott Testers 

Shore Instrument 

Steel City Testing 
Taber Inst. Corp. 

Van Keuren Co, 


TESTING MACHINES, 
Seratch Hardness 
American Optical Co, 

Dietert Co. 

Olsen Testing Mach, 
Steel City Testing 
Taber Inst. Co. 
Testing Mashines, 


TESTING 
Shearing 


Inc. 
MACHINES, 


Baldwin-Lima-Hamilton 
Dillon & Co 

Ferner Co, 

Humboldt 

Olsen Testing ‘Machine 
iehle Testing Machines 
Steel City Testing Mach. 

TESTING MACHINES, 
Sheet Metal 

Ames Precision Machine 

Baldwin-Lima-Hamilton 

Bock Machine Co. 

Branson Instruments 

Detroit Testing Mach. 

(Continued) 


City Testing Mach. 


(See Ce- 


Dillon & Co. 

Krouse_ Testing gd 
Olsen Testing Machi 
Pittsburgh Inst. fiac 
Riehe Testing Machines 
Scott Testers 

Steel City Testing Mach. 
Taber Instrument Co. 


TESTING MACHINES, 
Spring 


Baldwin-Lima-Hamilton 
Carver, Fred 

Chatillon & Son 

Detroit Testing "Mach, 
Dillon & Co. 

Exact Weight Scale 
Federal Products Corp. 
Gordon Co., Claud 8. 
Instron Eng. Corp. 

Link Engineering 
Olsen Testing Machine 
Pelouze Mfg. Co. 
Riehle Testing Machines 
Scott Testers 

Steel City Testing Mach. 
Sturtevant Co. 

Toledo Scale Co. 


TESTING meguenes. 
Stiffness ( Paper) 


American Inst. Co. 
Dillon & Co, 

Ferner Co. 

Olsen Testing Machine 
Riehle Testing Machines 
Taber Instrument Co. 
Testing Machines, Inc. 
Thwing-Albert Inst. Co. 
Toledo Scale Co. 


TESTING MACHINES, 
Stiffness & Bending 


Dillon & Co. 

Ferner Co. 

General Elec. Co, 
Instron Eng. Corp. 
Krouse_ Testing Mach. 
Olsen Testing Machine 
Precision Scientific 
Riehle Testing Machines 
Steel City Testing Mach. 

Taber Instrument Co. 

Thwing-Albert Inst. Co. 

Toledo Scale Co. 

bd a ‘MACHINES, 
Stretch 

Amthor Testing Inst. Co. 
Dillon Co. 

Link Engineering 
Olsen eee Mach, 
Pelouze 

Perkins & he 

Riehle pane Machines 
Scott Tes 

Thwing- Albert Inst. Co. 


TESTING MACHINES, 

Tearing Paper 
General Elec. Co. 
Instron Eng. Cor 
Riehle Testing Machine 
Scout Testers 


Testing Machines, Ine. 


Thwing-Albert Inst. Co. 


TESTING MACHINES, 
Textile 


American Inst. Co. 
Atlas Elec. Devices Co. 
Dillon & Co. 

Emerson Apparatus Co, 
Geier & 

Hart Moisture Gage 
Instron Eng. Corp. 
Mico Instrument 
Norcross Corp. 

Olsen Testing Mach. 
Pelouze Mfg. Co. 
Perkins & Son 

Riehle Testing Machine 
Saxl Instrument 
Shawmut Eng. Co. 
Scott Testers 

Suter, Alfred 

Taber Instrument Co. 
Thwing- Albert 


TESTING MACHINES, 
Thread 


Boulin Instrument Corp. 
Chatillon 

Dillon & Co, 
Norcross Corp. 
Olsen ee * oe 
Schaevitz 

Saxl Instrument 
Suter, Alfred 
Thwing-Albert Inst. 


TESTING MACHINES, 
Torsion 


Airdraulics Engineering 
Baldwin-Lima-Hamilton 
Boulin Instrument Corp. 
Chatillon & Sons 
Consolidated Engg. 
Detroit raha? agg Mach. 
Emery Co., A. 

Exact Weight a 
General Electric Co, 
Inst. 

Hayes 
Krouse Testing Mach, 
Link Engineering 
Martin-Hubbard Corp. 
Metron_ Instrument 


Riehle Testing “Machines 
Scott Testers, Ine, 
Steel City Testing 
Sturtevant Co. 
Testing Machines, 
Toledo Scale Co. 
Vectron, Inc. 


Ine. 
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Inst. Co. 


Co. 


TESTING MACHINES, 
Torsional Creep 

Baldwin-Lima- Hamilton 

Riehle Testing Machines 


Tepes machines 


UNIVERSAL, Dead 
weight beam, Capacities 
0-100 

Dietert Co. 

Ferner Co. 

jordon Co., Claud 8, 

Olsen Testing Machine 


Refinery Supply 
Riehle Testing. Machines 
Thwing-Albert Inst. 


vesrine MACHINES, 
NIVER De 

Weight Beam, Capacities 

100-5000 Ib. 

Gordon Co., Claud 8. 

Olsen Testing Machine 

Refinery Supply 

Riehle Testing Machines 

Scott Testers, Inc. 

Thwing-Albert Inst. 


TESTING MACHINES, 
pa IVERSAL, Dead 
— beam, Capacities 
5000-100,000 Ib. 
Gordon Co., 
Olsen Testing Ma 
Riehle Testing Hocnteied 
TESTING MACHINES, 
UNIVERSAL, Dead 
weight beam, _—— 
over 100,000 tb. 
Baldwin-Lima- Harsttton 
Gordon Co., Claud 8. 
Olsen Testing Machine 
Riehle Testing Machines 


TESTING MACHINES, 
Universal, Hydraulic, 
Capacities 0-100 Ib. 

Dietert Co., Harry W. 

Electro Products Labs. 

Emery Co., 

Gordon Co., lo 

Olsen Testing Mach. 

Riehle Testing Machines 

Steel City Testing Mach. 

Thwing-Albert Instrument 


TESTING MACHINES, 
Universal, Hydraulic, 
Capacities 100-5000 tb. 

Baldwin-Lima-Hamilton 

Detroit Testing Machine 

Dietert Co., Harry 

oe Labs. 


Gordon Co.. Claud 8. 
Olsen Testing Mach. 
— Testing Machines 

City Testing Mach. 
vauen, Inc. 
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Olsen Test 
Riehle Tes 
Steel City 


TESTING 
UNIVER 


Raldwin-L 
Chatillon 
Gor 

Olsen Tes 
Riehle Te: 
Scott Test 
Stoelting 
Thwing-Al 
Toledo Sc 


TESTING 
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Chatillon 
& 


Toledo § 
TESTING 
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Scott Te 
Toledo § 
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eat 


ate i Moustocturing 


Sticht fo: 
Walkirt _ Co. 


2 


Elec. 





paldwin-Lima-H it 
Detroit Testing Mach. 
Emery Hi 
Co., Claes 8. 
ting Mac 
One ey Instrument 


TESTING MACHINES, 
Universa 





1, Hydraulic, 
Capacities over 100,000 
b. 

in-Lima-Hamilton 
Co. ae 
Co., Claud 8. 


Olsen Testing Mach. 

Riehle Testing Machines 
G MACHINES 

al a 

ss ities 0-100 1 

Amthor Testing fot Co, 


& Co. 

Co., Claud 8, 
Olsen Testing Mach. 
Riehle Testing Machines 
Seott Testers, Inc. 

Steel os a 


Suter, 

Thwing- Albert Inst. Co. 
ING MACHINES, 

TENIVER SAL. Pendu- 

lum, Capacities 100- 


5000 Ib. 
—_ + za Inst. Co. 
0 


Gordon Co., Claud 8. 
Olsen Testing Machine 
Testing Machines 
Scott Testers. Inc. 

tel City Testing 

Testing Machines, Inc. 
TESTING MACHINES, 
UNIVERSAL. Pendu- 
lum. Capacities 5000- 


tb. 
Gordon Co., Claud S 
Olsen Testing Machine 
Riehle Testing Machines 
Steel City Testing 


TESTING MACHINES, 
UNIVERSAL. Pendu- 
lum. Capacities over 





000 Ib. 
Olsen Testing Machine 
Riehle Testing Machines 
Steel City Testing 


TESTING MACHINES, 
UNIVERSAL, Spring 
Dynamometers, apaci- 
ties 0-1 . 
Baldwin-Lima-Hamilton 
Chatillon & Sons 

Claud 8. 
Olsen Testing Mach. 
ft nesters. Machines 


Cc. H. 
Thwing- “A iberi Inst. Co, 
Toledo Scale Co. 


TESTING MACHINES, 
UNIVERSAL, Spring 
Dynamometers, Capaci- 
ties 100-5000 Ib. 
Baldwin-Lima-Hamilton 
Chatillon & Sons 
Dillon & Co. 
Dietert Co, 
Dorr-Patterson Eng. 
Gordon Co., Claud 8. 
Scientific App. 
Olsen Testing Mach. 
Riehle Testing Machines 
Scott Testers, Inc. 
Stoelting Co., C. H. 
Toledo Scale Co. 


TESTING MACHINES, 
UNIVERSAL, Spring 


Baldwin-Lima-Hamilton 

Chatillon & Sons 

Dillon & Co. 

Gordon Co., Claud 8. 

Olsen Testing Mach 

Riehle Testing Machines 
tt Testers, Inc. 

Toledo Scale Co. 


TESTING MACHINES, 
UNIVERSAL, Sorin 
Dynamometer, Capacities 


100, } 
Baldwin-Lima-Hamilton 
ordon Co., Claud 8. 
Olsen Testing Mach. 
Toledo Scale Co. 


TESTING MACHINES, 
Vi — 
Zeal & Mfg. 


A Research 
Electro-Mec Lab. 

Electro Products Lab. 
Engineering Res. & Dev. 


0. 
ee Co. 


° tee 
Martin hk 

ub d Cc 
M BOA bard orp, 


alesis 





TESTING MACHINES, 
Wire 


Amthor Testing Inst. Co. 
Baldwin-Lima-Hamilton 
Dillon & Co, 

General Elec, Co, 

Instron Eng. Corp. 
Ereuse Testing Mach. 
Norcross Corp. 
Olsen Testing Machine 
Riehle Testing Machines 
Rubicon Co. 

Scott Testers, Inc. 
Steel City Testing 
Taber Instrument Co, 
Thwing-Albert Inst. Co. 


Teprene MACHINES, 


arn 
Atlas Elec. Devices Co. 
Brown Inst. Div. 
Chatillon & Son 

Dillon & Co. 

Emerson Apparatus Co, 
Hart Moisture Gage 
Instron Eng. Corp 

Olsen Testing Mach, 
Saxl Instrument 
Schaevitz Engineering 
Scott Testers, Inc. 
Suter, Alfred 

Testing Machines, Inc. 
Thwing-Albert Inst. Co. 


TESTING SETS (See also 
object of measurement 
and control) 


TESTING sere. Alcohol 
Fischer & Porte 

G. M. Mfg. Co., Inc. 
Griebel Co. 

Kahl Scientific Inst. 
Precision Therm. 
Rascher & Betzold 
Ruehfel Co. 

Scientific Glass App. 
Tagliabue Div. 

Weksler Thermometer 


TESTING SETS, Automo- 
tive 


Beam Instrument 
Clough-Brengle Co, 
Englehard Chas. 

Fox Valley Inst. 
Gow- "ie Instrument 


Hays Cor 

Neihoff 'k Co. 
Potter Co. 
Westberg Mfg. Co. 


TESTING SETS, Cable 
Automatic Elec. Chicago 
Biddle Co., James 
Century Geophysical 
Communication Meas, Lab. 
Eastern Specialty 

Feiler Engineering 
General Elec. Co. 
General Radio Co, 
Leeds & Northrup 
Littlefuse, Inc. 

Rubicon Co, 

Shallcross Mfg. 

Sherron Metallic 
Westinghouse Elec. 
Winslow Co. 


TESTING SETS, Commu- 
nication Cireuits 
Automatic aa Chicago 
Bell & Howell 
Clough-Brengle 
Collins Radio Co, 
Daven Co. 
Electronic Dec. Lab. 
Electro Products Labs. 
Feiler Engineering 
Freed Transformer 
Hewlett-Packard 
Kellogg Switchboard 
Leeds Northrup 
Littlefuse, Inc, 
Meters, Inc. 
Precision Apparatus 
Radio City Products 
Reiner Electronics 
Rubicon 5 
Shallcross Mfg. 
Sherron Metallic 
Simpson Electric 
Sylvania Elec. Prod. 
Technology Inst. Corp. 
Weston Elec. Inst. Corp. 
Winslow Co. 


TESTING SETS, 
Transformer 
Assembly Products 
Facilities Inc. 


Current 


Electric Co, 
Leeds Ry man 

Rubice 

Sherroa. Sfetallic 

States Co. 

Thordarson 

TESTING SETS. Elecirical 
Aero Electronics 

American Transformer 
Associated Research 
Automatic Elec. Chicago 
Biddle Co., James @. 
Bradshaw Instruments 
Clarke Inst. 
Clough-Brengle Co. 
Columbia Elec. Mfg. 
Communication Meas. Lab. 
Dale Instruments 

Dice Co., 

Eastern Specialty 

Elec. Facilities, Inc. 
Electronic Dev. Lal 
Electronic Instrument 


(Continued) 


Ksterline-Angus 
Feiler Engineering 
Gadgets Inc. 
General Elec. Co. 
Gray Instrument 
Hewlett-Packard 
Industrial Inst., Inc. 
Kay Electric 

Link Engineering 
Meter Devices Co. 
Potter Instrument 
Precision Apparatus 
Rawson Elec, Inst. Co. 
RCA Mfg. Co. 
Roller-Smith ‘Co, 
Rubicon Co, 
Sensitive Research Inst. 
Shallcross Mfg. Co 
Sherron Metallic 
Sticht Co 
Superior Electric Co 
Tobe Deutschmann Corp. 
Triplett Elec. Inst. 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 
Winslow Co. 
TESTING SETS, Electrical 
Thermometer 
Brown Inst. Div. 

Feiler Engineering 
Gadget Inc. 
Gray Instrument 
-cameees 


Snalternen ‘Mte. Co. 
Sherron Metallic 
Tagliabue Div. 
Thwing-Albert Instrument 
Winslow Co. 


TESTING SETS, Ground 


vesrene SETS, Line Cur- 


ren 
Associated Research 
Automatic Elec. Chicago 
Cole Instrument 
Columbia Elec. Mfg. 
Elec. Facilities, Inc. 
Electronic Development 
ere Angus 
Feiler Engineering 
General Elec. Co. 
Gray Instrument 
Hickok Elec. Inst. 
Meter Devices Co. 
Precision Apparatus 
Roller-Smith 
Rubicon Co. 
Sherron Metallic 


ticht 
Triplett Elec. Inst. 
Weston Elec. Inst. Corp. 


TESTING SETS, Meters, 
Electrical 


Assembly Products 
Associated Research 
Automatic Elec. Chicago 


Cole Instrument 

Douglas Radio Labs. 
Eastern Specialty Co. 
Elec. Facilities, Inc. 
Electronic Dev. Lab. 
Esterline Angus 

Feiler Engineering 
General Elec. Co. 

Gray Instrument 
Hathaway Instrument 
Hewlett-Packard 

Precise Measurements Co. 
Radio City Products 
Rawson Elec, Inst. Co. 
RCA Manufacturering Co. 
Reiner Electronics 


/0, 
Sensitive Research Inst. 
Shallcross Mfg. 
Sherron Metallic 


‘0. 
Stratex Instrument Co. 
Thwing-Albert Inst. Co. 
Triplett Elec. Inst. 
Westinghouse Elec. 
Weston Elec. Inst. Co. 


TESTING SETS, Meters, 
Fluid 


American Meter Co. 
Bailey Meter Co. 
Fischer & Porter 
Tagliabue Div. 


TESTING 18 SETS, Portable 
ion 
Co. 


Engelhard, ‘Chas. 

Hays Corp. 

TESTING SETS, Potential 
transform 

Eastern Specialty Co. 
Elec. Facilities, ‘saa 
General Elec. 

Leeds & Northrup. “Co. 
Raytheon Mfg. Co. 
Sherron Metallic 


TESTING SETS, Surface 
oughness 

Surface Checking Gage 

TESTING SETS, a 


Automatic Elec, icago 
my RL 
aven 


Electronic Development 
Federal Telegraph Co. 
Kellogg Switchboard 
Rubicon Co, 

Shallcross Mfg. Co. 
Sherron Metallic 
Technology Tecirient 





TESTING MACHINES, UNIVERSAL to TESTING SETS 








MERY 


PRODUCTS 


SERVE A WIDE RANGE OF 
FORCE-MEASUREMENT & TESTING 
REQUIREMENTS & APPLICATIONS 


PRODUCTS 


DYNAMOMETERS 


DYNAMOMETER SCALES 


BOURDON GAUGES 


PRESSURE TEMPERATURE 
COMPENSATED GAUGES 


HYDRAULIC LOAD CELLS— 
COMPRESSION & TENSION 
PNEUMATIC LOAD CELLS— 
COMPRESSION & TENSION 


HYDRAULIC JACKS 
HYDRAULIC VALVES 


CABLE TENSION TESTERS 


INDICATORS 
RECORDERS 


REMOTE INDICATING AND 
PRINTING APPARATUS 


TORSION METERS 
TORQUE METERS 


TOWING DYNAMOMETERS 
TRACTION DYNAMOMETERS 


HYDRAULIC SCALES 
CRANE SCALES 
TESTING MACHINES 


* 
USES 


The variety of uses of 
force-measuring equipment is 
almost limitless. Some of the 
many important applications 
of EMERY products are for: 


DYNAMOMETER 
MEASUREMENTS 

WIND TUNNEL BALANCES 

STRENGTH OF STRUCTURES 


MEASUREMENT OF JET 
ENGINE THRUST 


TORQUE MEASUREMENTS 

STRENGTH OF MATERIALS 

ROCKET THRUST 

INDUSTRIAL WEIGHING 

BRAKE TESTING 

CABLE, CHAIN AND ROPE 
TESTING 

PORTABLE WEIGHING 
SYSTEMS 


and other special force 
measurement problems 








The EMERY 


HYDRAULIC CELL 


is the heart of many diverse 
systems 
equipment, used by important 


force-measuring 


and 





industries, government and re- 
search organizations for over 75 years. 


Force exerted on the loading platform of the cell is converted 
into proportional hydraulic pressure; this pressure may be 


transmitted to a wide variety of indicators, 


recorders or 


other pressure sensitive apparatus depending on the applica- 
tion. The Emery cell is rugged in construction, leakproof, re- 
quires no maintenance, frictionless, and may be installed in 
any position without careful alignment. Sensitivity and stabil- 
ity of action give excellent duplication of test results. The 
Emery cell can accommodate substantial cross loading or 





non-central loading without measur- 
able loss in accuracy or sensitivity. 
Inherently stable. less than .005" de- 
flection under full load. High natural 
frequency. Withstands heavy vibra- 
tion or shock loadina; no external 
dampeners or stabilizers needed. 
Emery cells are available in standard 
units up to 100,000 Ib. capacity; 
higher capacities on special order. 


THE A. H. EMERY CO. 


PINE STREET 


NEW CANAAN, CONN. 
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TESTING SETS to THERMOMETERS 





Vacuum... 
Thermocouples 


86 Standard Types 
and Ranges 






























Including a complete line for meas- 
urements at ultra-high frequencies. 





DEPENDABLE STABILITY 
HIGHER OVERLOAD 
FASTER RESPONSE 
LOWER COST 
PROMPT DELIVERY 


For complete data send 
for our Catalog No. 86A 


AMERICAN 
THERMO-ELECTRIC CO. 
67 E. 8th Street 


New York 3, N.Y. 












TESTING oer. Water 

Barnstead Sti 

Burrell ee Supply 

Gerin 

Hagan Corp. 

Hellige, Inc. 

Industrial Inst., Inc, 

Scientific Glass App. 

Taylor Co.. W. A. 

TESTING SIEVE SHAK- 
ER (See Sieve Shakers) 

TESTING SIEVES (See 
Sieves, Testing) 

THEODOLITES (See Sur- 
veying Instruments) 

Taeeeg t=, pages 

Gurley, W. L. 

Ruska Inst. ‘ten. 


THEODOLITES, Pilot 


alloon 
White Co., Inc., David 
THERMIONIC RECTIFI- 
ERS (See Rectifiers, 
Thermionic) 
THERMO-AMMETERS 
(See een Thermo) 
THERMOCOUPLE EX- 
TENSION veab WIRE 
Bristol Co. 
Electro-Tech oe. a 
Engelhard, Inc., Chas 
Illinois Testing Labs. 
Leeds & Northru 
Precision Tube Co. 
Pyrometer Instrument Co. 
Revere Corp. 
Richards Co., A. 8. 
Tagliabue Div. 
Thermo Electric Co. 


THERMOCOUPLE WELLS 
(See Tubes, Pyrometer) 


TesamoeeurLe WIRE 
Baker & 

Bristol co 

Electro-Tech_ Equipment 
Engelhard, Inc., Chas. 
Illinois Testing Labs. 
Leeds & Northrup 
Pyrometer Instrument Co. 
Revere Corp. 

Richards Co., A. 8. 
Tagliabue Div. 

Thermo Electric Co. 


THERMOCOUPLES, Base 
Metal 


Airflo Instrument Co. 
Assembly ngs og 

Bailey Meter Co, 
Bacharach ‘industrial Inst. 
Bristol Co, 


Burlington Inst. Co, 
Campbell Co., J. A. 


(Continued) 























REDUCE COST -« 


This CATALOG 
of 
IMPROVED 
PYROMETER 
SUPPLIES 
shows you how! 


Get your FREE COPY 
TODAY! 


%& THERMOCOUPLES 
%& THERMOCOUPLE Wire 
x INSULATORS 


Control Temperatures More Closely 
SAVE TIME 





% PROTECTION TUBES 


% TERMINAL HEADS 


x LEAD WIRE 




















Company __—________.. 
og Ne oe eee 
City 





NEWTON HIGHLANDS 41, 


Please send free copy of Catalog No. 5. 


ARKLAY S RICHARDS CO., 


MASS 


| eC 





Inc. 








Cole a 
De Jur-Am 
Elematic Bauip. Corp. 


Gordon Co., 


Til. Testing Labs. 
tro. 5 


Lewis Engg. Co. 
Loudon _ Insts 

Marshall _Co., L, H. 
Meters, 


ne 
Minneapolis- Honeywell 
Pyrometer Instrument 

Pyrometer Service Co. 


Co. 
Richards Co., Inc., Arklay 
Thermo-Elec. Co. 

Taco West Corp. 
Tagliabue Div. 

Taylor Inst. Cos 

Thermo Electric Co. 
Thwing-Albert _ Instrument 
Westinghouse Elec. 
Wheelco Inst. Co. 

Winslow Co. 


THERMOCOUPLES, 
tact Type 

Amer. Thermo-Elee. 

Bailey Meter Co. 


Con- 


Bristol Co, 
Cambridge Inst. Co. 
Campbell _Co., J. A. 


Cannon Electric 
Cole heny moog 
Jur-Am 
Elematic Equip. Corp. 
Engelhard, Charles 
Fillo Sls. & Engr. Co. 
General Controls Co. 
General Electric 
Gordon Co., Claud 8. 
Hickok Elec. Inst. Co. 
ll, Testing Labs. 
3-B-T Instruments 
Lewis Engg. Co. 
Phen-Trols, Inc. 
Precision Tube Co. 
Pyrometer Instrument 
Pvrometer Service Co. 
Revere Corp. 
Rowe En; 





eering 
Sensitive Research Inst 


Th ectric_Co. 
Thwing-Albert * mnstrument 
Wheelco Inst. Co, 
Winslow Co. 


THERMOCOUPLES, Rare- 
— (See Base Metal 
al 


THERMOCOUPLES, 
rate Heater Type 
Amer. Thermo-Elec. 
Beam Instrument 
Campell Co., J. A 
Coie Instrument 
Electro-Tech Equip. Co. 
General Controls 
General Elec. Co. 
General Radio Co. 
Illinois Testing Labs. 
Sensitive Research Inst. 
Taco West Corp. 
Wheelco Insts. Co. 
THERMOCOUPLES, 
Vacuum 
Amer. Thermo-Elec. 
Ream Instrument 
Beckman Instruments 
Riddle Co., James G. 
Cambridge Inst. Co. 
Cole Instrument 
Distillation — 


Sepa- 


George 
Field Electric 

General Flee. Co. 
General Radio Co. 
Hastings Instrument 
Hickok Elec. Inst. Co. 
National Research 
Perkins Elmer Corp. 
Phen-Trols, Inc. 
Pyrometer Instrument 
Rawson Elec. Inst. Co. 
Reeder & Co., Charles 
Sensitive Research Inst. 
Universal X-Ray Prods, 
Wheelco Inst. Co. 


THERMO-HYDROM- 
E (See Hydrom- 
eters, Indicating) 


THFRMOMETER TEST 
ERS (See Testers, 
Thermometer) 

THERMOMETER TEST 
WELLS 

Campbell Co., J. A. 

Equipoise Controls 


Freas Glass Works 
+ a a Electric 


Mfg. Co, 
Gordon Machine & Tool 
st. Co. 


Hiergesell & Sons 
Industrol Corp. 
Jerguson Gage & Valve 
Kahl Sci. Inst. Co. 
Manning, Maxwell & Moore 
Moeller Inst. Co. 
Nurnberg sThermometers 
Palmer Thermometers 
Precision Thermometer 
Refinery Supply 
Scientific Instrument 


(Continued) 
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~ Thermo-COUPLE 


STANDARD OR SPECIAL 







tions, 





QUICK COUPLING 
CONNECTORS 


CONNECTOR PANELS 


THERMOCOUPLE 
LEAD WIRES 


PYROMETER 
INDICATORS 


The accuracy wa quality of our 
pyrometric equipment meets the 
rigid demands of the Aircraft, 
Ceramic, Chemical, Glass, Metal- 
Working, Oil and Plastic Indus 
tries. Our standard equipment, 
furnished in all regular calibra. 
cover 
measuring applications. When re- 
quired, we design special thermo- 
couples and accessories. 


most temperature 


Standard Thermocouple Equipment 
can be selected easily from our 
Catalog F. Send for your copy now. 


Thermo Electric G.I 


FAIR LAWN 


NEW JERSEY 





Tagliabue pm, 

Taylor Inst. Cos 
Thwing- Albert Tnst. Co. 
Trerice Co. 

Trinity Equipment 
Turner Electric Co. 
Weksler Thermometer 


THERMOMETERS, Indi- 
cating, Electrical Re- 
nee 


Am. Temperature Ind. 
Assembly Products 
Bailey Meter Co. 
Bristol Co. 
Cole Instrument 
De Jur-Amsco Corp. 
Edison Inc., Thomas A. 
Electric Auto-Lite 
Engelhard. Chas. 
Foxboro Co. 
Friez Instrument Div. 
General Controls 
yeneral Elec. Co. 
Gordon Co., Claud 8. 
Gow-Mac Instrument 
G-M Labs. 
Gray Instrument 
Hays Corp. 
Hickok Elec. Inst. 
Ill. Testing Labs 

-T Insts. Inc. 
Kahl Scientific Inst. 
Leeds & hee Co. 
Lewis Engine 
Manning, Maxwell “" Moore 
Minneapolis-Honeywell 
Perfex Corp. 
Roller-Smith Co. 
Rubicon Co. 
+ neg! Mfg. Co. 
Stewart, M. C. 
Taco West Corp. 
Tagliabue Div. 
Thwing-Albert. 
Trans-Sonics, 
Trerice Co. 
Triplett Elec. Inst. 
Weiler, Paul G. 
Wheelco Inst. Co. 
Weston Elec. Inst. Corp. 
Winslow Co. 


Instrument 


THERMOMETERS, Ind- 
cating, Mechanical 


American Temp. Ind. 
Bacharach Ind. Inst. 
Bailey Meter Co. 
Bristol Co, 

Defender Insts. & Reg. 
Dickson Co. 

Dillon - Co. 

Electric ‘Auto-Lite Co. 
—— Controls 


‘oxboro Co. 
Friez Instrument 
(Continued) 


G-M Mfg. Co., Inc, 
Gotham Inst. 
H-B_ Instrument 
Hiergesell & Sons 
Illinois Testing Labs, 
Kollsman Inst. Co. 
Manning, Maxwell & Moore 
Marsh Corp, 
Minneapolis: Honeywell 
Moeller Inst. Co. 
Nurnberg Thermometer 
Palmer Thermometers 
Partlow Corp. 
Phila, Thermometer Co. 
la lt 


Precision Therm 





ply 
Republic Flow Meters 
Rochester Mfg. Co. 
Sarco Co., Ine. 
Scientific ‘Inst. Co. 
Serdex, 

Standard "Thermometer 
Tagliabue Div. 

Taylor Inst. Cos. 
Thwing-Albert Inst. Co. 
Fay Co. 


Gage Co. 
Viking Instrements 
jon 


Wagner 
Thermometer 


Weksler 
Weston Elec. Inst. Corp. 
Indi- 


THERMOMETERS, 
cating, Mercury-in- 
Glass, Industrial & 
Laboratory 

Ace Glass, Inc. 

Accurate Inst. Co. 

Accuracy Scientific’ Inst. 

Bacharach Ind. Inst. 


Bristol Co. 
Consol. Ashcroft Hancock 
Dillon & Co, 


Electric Auto-Lite Co. 
Electric Hotpack Co. 
Ever Ready Thermometer 
Fish-Schurman Co, 
Fiieschhauer & Son 
Freas Glass Works 
Friez Instrument Div. 
G. M. Mfg. Co., Ine. 
Goetz Niemer Co. 


Hiergesell & Sons 

Johnson Service Co. 

evel a Inst. 
Kessler Co, 

Kimble Glass Co. 
Manning, Maxwell & Moore 
Microchemical Service 
Miller & ber 
Moeller Instrument Co. 
Nurnberg Thermometer 


(Continued) 


addresses, see pages 157-179 
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FD. 
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Kochester Announces 
AN ALL STAINLESS STEEL 


INDUSTRIAL 


More 








Stainless steel case, stem, bushing and 
connection nut of Rochester Dial Thermo- 
meters are now stainless steel welded to 
assure extra tight joints 


~ 


A pressure-tight stainless steel weld also 
connects the stainless steel plug to the 
stem. 


TEMPERATURE RANGES 




















FAHRENHEIT CENTIGRADE DUAL SCALE 
-50 to 120° F. 50 to 350° F.| -70 to 160° C. —90 to 130° F. 
-70 to 150° F. Ote 500° F.| -10 to 110°C, 70 to 56°C, 
0 to 200° F. 150 to 750° F. 0 to 150° C. 
0 to 300° F. *200 to 1000° F. 0 to 300° C. 
00 2A? Fy. nice siewesiceesicn's's 100 to 400° C. 
*Not rec ded for conti peration above 800° F. 











THERMOMETER 


durable. ..more pressure-tight 
..- More resistant to corrosion 


Here is a dial thermometer designed especially for heavy-duty 
petroleum and chemical processing service. 

Rochester’s new process for welding stainless steel makes it 
possible to offer you an industrial thermometer that is more pres- 
sure-tight than ever before. More resistant to corrosion, too, 
because the use of silver solder has been completely eliminated. 

Welded at the connection nut joining the case and stem and at 
the plug end of the stem, all exposed parts are made of high 
quality stainless steel for longer durability. 


OTHER ADVANTAGES 


A new precision bi-metallic element assures high sensitivity— 
quick reaction to temperature changes. It is free from pointer 
vibration and highly accurate—even under extreme tempera- 
ture variations. 

Rochester Thermometers have large dials with big, bold char- 
acters that enable you to take readings easily ... at a glance. 
There’s no squinting at hard-to-see mercury columns. 


CONVENIENT RECALIBRATION FEATURE 


To assure permanent accuracy, Rochester Dial 
Thermometers are available with a screw adjust- 
ment that permits easy recalibration—right on 
the job. You just put the instrument in boiling 
water or other known temperature and reset 
the indicator. 

This unique feature compensates for abuse and accidents . . . 
like dropping or banging a thermometer sufficiently hard to 
make readings inaccurate ... which could result in costly pro- 
duction errors. 





ROCHESTER MANUFACTURING CO., INC., 73 ROCKWOOD STREET, ROCHESTER 10, N. Y. 


Rochester Industrial Thermometer Representatives 


Company, Inc., 1432 East 6th Street; KANSAS CITY 6, MISSOURI, 





TORONTO, ONTARIO, CANADA, F. C. Baker and Company, 229 
Yonge Street; ST. LOUIS 3, MISSOURI, MasGregor-Sears Com- 
pany, 108 North 18th Street; CHARLOTTE 1, NORTH CAROLINA, 
Mec-Tric Control Company, P. O. Box 354; DETROIT 2, MICHI- 
GAN, Metrol Company, 5538 Cass Avenue; SHREVEPORT 88, 
LOUISIANA, Paul E. Rogers, P. O. Box 967, 266 Patton Avenue; 
SAN FRANCISCO 3, CALIFORNIA, Gordon Bennett, G. R. 
Sch Company, 1355 Market Street; PORTLAND, OREGON, 
J. C. Ball, G. R. Schumann Company, Terminal Sales Building; 
LOS ANGELES 14, CALIFORNIA, G. S. Feldman, G. R. Schumann 
Company, 712 S. Olive Street; TULSA, OKLAHOMA, Snyder and 





DIAL THERMOMETERS GAUGES 


OCHESTER 


MANUFACTURING COMPANY, INC. 


AMMETERS 


Mark E. Carter, Snyder and Company, Inc., Room 615-Pickwick 
Building, 903 McGee Street; WICHITA, KANSAS, R. N. Short, 
Snyder and Company, Inc., P. O. Box 2836, South Wichita Station; 
CLEVELAND 13, OHIO, Ralph M. Nelson, 712 Marshall Building; 
ODESSA, TEXAS, Industrial Corporation, P. O. Box 1909; 
HOUSTON, TEXAS, Brance Krachy Company, Inc., 118 Staples; 
BOSTON 18, MASSACHUSETTS, G. K. Kerisher, 108 East Dedham 
Street; SYRACUSE 6, NEW YORK, George O. Miller, 441 Ridge- 
wood Drive; PHILADELPHIA 3, PENNSYLVANIA, William Diament, 
Devic Engineering, 1701 Walnut Street; NEW YORK, NEW YORK, 
Energy Control Company, Inc., 5 Beekman Street. 


Rochester Thermometers are 


“am 


DEPENDABLE § ACCURACY 


Rusy, 
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backed by more than 35 
years experience in making 
dependable automotive 
and industrial instruments. 
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THERMOMETERS 


ACCURATE 





DEPENDABLE 


ecccccccccoe DAL 
THERMOMETERS ->-; 


Help Cut Costs — 


For more accurate temperature 







Variety 
of 
Ranges 
readings and improved efficiency 


use POWERS Dial Thermometers. They’re vapor pressure 
actuated. Have 4” dials with either rigid stem for use in 
pipe lines and tanks or flexible tubing type for conveniently 
showing the temperature at a remote point. 


Phone or write nearest office for Bulletin 355. 


RECORDING THERMOMETERS 








Left: Single pen recorder. Right: Room type recording psychrometer for 
wet and dry bulb recording of temperature and humidity. | 


The Powers Series 100 thermometers above are available in a 
wide selection of convenient ranges within the temperature limits 
of -100°F and +1000°F. Recording thermometers can be 
furnished in single-pen and two-pen models, using a 12-inch 
diameter chart having a full 5-inch pen travel; also—Recording 
Psychrometers with an automatic float water pan for dry and 
wet bulb recordings in ducts or with blower unit and water 
bottle, panel mounted for use in rooms. Phone or write for 
Bulletin 370. 


COMPLETE LINE OF TEMPERATURE 
INDICATING and RECORDING CONTROLLERS 
Simple self-operated indicating regulators, also air operated 


indicating and recording controllers. 
office for bulletins. 


THE POWERS REGULATOR COMPANY 
Address: 3434D Oakton Street, Skokie, Illinois 
Established 1891 «+ Offices Over 50 Cities « See Your Phone Book 


Phone or write nearest 














FRANCIS L. FREAS GLASS WORKS 


Manufacturers of Better Instruments since 1905 
CONSHOHOCKEN, PA 


THERMOMETERS 


For All Purposes 


























© 
Ps 


gront TO BAcy 


ay 


j “versatility ” *% 


maintenance, 





- ADJUST-ANGLE 
INDUSTRIAL THERMOMETERS 


U. S. Pat. No. 25,254,894 
Can. Pat. No. 470,606 
U.K. Pat. No. 637,077 


reduces 


replacement 


stock, 


easy installation. Supplied with interchangeable socket 


or other fittings. 7”, 


9” or 12” case. 3'/2” 


to 30” stem. 


One of 2 complete range of Weksler instruments for 


measuring and 
Humidity. 


recording Temperature, 


Write for Catalog 


Pressure or 


WEKSLER THERMOMETER CORP. 


52-56 West Houston Street, 


New York 


12, N. Y. 
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Thermometers 
& Sons 
hila. Thermometer 
Phoenix Prec. _ Inst. 
Precision Scientific Co. 
Precision Thermometer 
Rascher & Betzold 
Refinery Supply 
Rieker Instrument Co. 
Ruehfel Co. 
Scientific Glass App. 
Scientific Inst. Co. 
Seedburo Equipment 
Seely Instrument Co., 
Tagliabue Div, 
Taylor Inst. Cos. 
Trerice 
U. S. Gauge 
Wagner & Son 
Weksler Thermometer 


THERMOMETERS, Indi- 
cating, Pressure-spring 

Bailey Meter Co. 

Bristol Co. 

Dickson Co. 

Electric Auto-Lite Co. 

Foxboro Co, 

Gotham Instrument 

Liquidometer Co., Inc. 

Manning,Maxwell & Moere 

Marshalltown fg. 

Marsh Corp., Jas. P. 

Mason-Nielan Regulator 

Minneapolis -Honeywell 

Moeller Instrument Co. 

Moore Products 

Nurnberg Thermometer 

Palmer — 


Palmer 
ee 


Ing 


low Meters 


Scientific Inst. Co. 
Standard Thermometer 
Tagliabue Div. 

Taylor Inst. Cos 
Trerice Co 

United States Gauge 
Weksler Thermometer 
Wheelco Instruments 
Welch Scientific 


THERMOMETERS, _Indi- 
cating, Spirit-in-Glass 
Accurate Inst. Co. 
Accuracy Sci. Inst. 
Ever Ready Thermometer 
Fleischauer & Son 
Freas Glass Works 
Friez enrenes Div. 
G. M. Mfg. Co. 
Gotham Inst, Co. 
Green, Henry J 
Greibel Co. 





(Continued) 
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THERMOMETERS 


{-B Instrument 
Hiergesell & Sons 
Huddleston, J. 8. F. a 
SSS = SRP Se Wee Johnson Service Co. 
Kahl — Inst. 


Kessler 
cig eae plore wat THERMOMETERS 
King | ggg = ee | 

ts Ho ell & Moore i, 




















BRISTOL SERIES 500 = aan REPAIR 
Miller & W :| 
N Co. : 
RECORDING ceeyncaciet co | SERVICE ond 
Palmer tmpermoeter ON ALL 





Iph 3] 
Precision Therm, & Inst. | 
Ruttco Mfg. Co. MAKES |: 
Scientific Fastrument Co, |25 


Scientific Glass App. 
Seely Instrument Co. 
Tagliabue Div. : 
Taylor Instrument Cos. 3 for 
Testrite Instrument * 2] 
Trerice Co., 0. 


Weksler Thermometer :| 
THERMOMETERS. Maxi- oe 
ale & Minimum Reg- : 


iste ng 
Accuracy Scientific Let our 
Flelschhawer de Son experienced 

eischhauer on 
Foxboro Co. P i. and 


Friez Instrument staff assist 


G. M. Mfg. Co. ; 
otham Inst. Co. : 
Green, Henry J you with any 3 
H-B Instrum : 


Kahl Selentific Pie 

Kessler Go, Walter problem arising 
ergese chs 

Lewis Engineering in our field 


Manning, Maxwell & M : . * 
Nake hase os A complete line with a 


THERMOMETERS 


— 125°F to 1000°F 




















Nurnberg Thermometer Co. : S . 
Palmer Thermometers 3 wide selection of ranges 
a bain ogee e : 
*recision erm: H H ; 
Kicker fostrument Co : and sizes. Extra quality 
Scientific Instrument Co, : ° 
s oF : rade t - 
Bristol Series 500 Thermometers include the eee ee siaga : g oe: weet ratakealie 
latest improvements in instrument design. In- Taylor Inst. Cos. 3 ments of the Bureau of 
corporating many exclusive features, they are Trerice Co., H. O. Send 
engineered and built on a solid foundation of Wagner & Son Standards and other spe- 
over half-a-century of experience. aa Rine Tnt. Corp. for oa ieee P 
In manufacturing hundreds of thousands of cifications as_ A.S.T.M. 
recording thermometers, The Bristol Company TeRpmewarees Port- Catalog 
has developed a variety of models, sizes, and ane and M.C.A 
seeronire ranges to fill every modern in- Sotere® tt. Inst. 
ustrial requirement. 7 1 } , 
Ask for Bulletin T840 which describes our Sony —geuala ates 
complete line of thermometers. Electric Auto-Lite Co. \ 
Engelhard, Chas. 
MEO; cristo. cowrany THE PHILADELPHIA THERMOMETER CO. 
Gotham Inst. Co. SIXTH & CAYUGA STREETS, PHILADELPHIA 40, PA. 
113 BRISTOL RD., WATERBURY 20, CONN. Green, Henry 7. 
H-B Instrument 
Hiergesell & 
’ Illinois Testing Labs. 





Kahl Scientific Inst. 


Lewis Engineering 
5 e ee & Moore 
. . ars. 
e upertor Mason-Neilan Regulator MARSH DIAL THERMOMETERS 
H a ell, 
. Industrial — a a 
% nst. Corp. . o ge . 
THERMOSTATS Powers “Regulator Co. The same basic refinements that distinguish 
Precision Thermometer 
Ing a a Marsh Pressure Gauges are found in Marsh 


for Gas and Oil Burners Testrite init. 0. Dial Thermometers. Bourdon tube types are 
rerice Oo, ry . . . ° 
8 Important U. 8 Gauge available in self contained and distant reading 
a Advantages Sa dae’ Ten Gene. instruments. They are available in both gas 
‘ing * Convenient Ad- Tiording and/or Control- filled and vapor-tension types. All temperature 
justment —_ "Erectrieal Resist- ranges up to 400° F 
* Easy to Install perm, rote are included in the 
ris 0. 
ia * No stuffing boxes Cambridge | Inst. Co. broad Marsh line. The 
Defender Insts, & Reg. Marsh "Recalibrator," 


De Jur-Amsco_ Corp. 
Electric Auto-Lite 
Engelhard, Chas. 
Foxboro Co. 

General Elec. Co. 
Gordon Co., Claud 8. 


¢ Durable Construc- 
tion 


quickest and best meth- 
od of correcting a ther- 


G Hi J. 
* Compound Lever I, Posting Labs mometer that has been 
ah en ic inst. 
Action Leeds & Northrup Co. knocked out of adjust- 
udon nsts. 
* Saves Fuel Mason-Netlan rn ment, is standard in all 
0) 
Moeller Inst. Co. bourdon tube types. 


* Instantaneous 
Throttling Control 


Scientific Testresient 
Tagliabue Div. be P 
Thwing-Albert Instrument Ask for details covering 
Trerice Co. 





Wagner & Son H+ . 
Available in sizes from '/"' to bed a your specific service 
lb 1¥%2"". Has calibrated dial. ic 2 ~ ranges and operating 
Also THERMOMETERS, Re- os 
Steam Pressure Controls ~~ gaa ee Contrott- conditions. 
for Gas Fired Boilers mean ta 4, Inst 
Write for literature Bailey Meter C 


Bristo! 


Dacca dat & Reg. JAS. P. MARSH CORPORATION 
Superior Controls Co., Inc.| 28 Sire oe Dept. 8, Skokie, ll 


Elematic Sales Corp. 
1835 Bonnie Brae, Foxboro Co. 


Les Angeles 6, Calif. Friez Instrument 


(Continued) 
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THERMOMETERS to TIME, RECORDERS 





THERMOMETERS... For Indicating, Recording 
and Controlling Temperatures Up to 1000°F. 


CIRCULAR CASE: Recorders have 8” dia. charts with a calibrated width 
of 3”; Indicators have 6” calibrated scale; Controllers have variety of 


RECTANGULAR CASE: Furnished with 12” dia. charts and calibrated width 
of 454”; Indicators have a 714” eccentric scale. Available with vapor, gas 





Giannini_& Co., G. M. 
tham Inst. Co. 


H & H Thermostats 
Manning, Maxwell & Moore 
Marsh Corp. 
Mason-Neilan Regulator 
Minneapolis-Honeywell 
Moeller Instrument Co. 
Nurnberg Thermometer 
Palmer Thermometer 


Partlow 
Penn Ind. Inst. Corp. 
Powers Regulator 


Scientific Instrument 
Serdex, Inc. 

Standard Thermometer 
Tagliabue Div. 

Taylor Inst. Co. 
Weksler Thermometer 


THERMOMETERS. Re- 
eordi 


H-B Instrument 
Manning, Maxwell & Moore 


(Continued) 


Minneapolis-Honeywell 
Palmer Thermometers 
Partlow Corp. 
Refining Supply Co. 
Tagliabue Div. 

Taylor Instrument Cos. 
U. Gauge Co. 


THERMOMETERS. Re- 
cording and/or Controll- 
ing, Pressure-Spring 

Bailey Meter Co. 

Bristot Co. 

Defender Inst. & Reg. 

Dickson Co. 

Electric Auto-Lite Co. 

Foxboro Co. 

Gotham Inst. Co. 

Liquidometer Co. 

Manning, Maxwell & Moore 

Marsh Corp. 

Mason-Neilan Regulator 

Minneapolis- Honeywell 

Moeller Instrument Co. 

Moore Products 

Palmer Thermometer 

Partlow Corp. 

Penn Ind. Inst. Corp. 

Powers Regulator Co. 

Preferred Utilities Mfg. 


(Continued) 


or mercury filled thermal systems. Both recorders and indicators have 
variety of pneumatic and electric control forms, including famous Air-O- 
Line and Electr-O-Vane types. Write for Catalogs 8905 and 6002. 

MINNEAPOLIS-HONEYWELL Recutator Co., Industrial Division, 4579 


1 
1 

' 

1 

1 

' 

1 

1 

4 

i] 

1 

switching actions for numerous applications. Write for Catalog 6481-8. : 
1 

1 

' 

1 

t 

1 

' 

1 

Wayne Ave., Phila. 44, Pa. l 
' 

1 

' 

1 


Honeywell 


Republic Flow Meters 
Scientific Inst. Co. 


Wagner & Son 
Weksler Thermometer 
Wheelco Instruments 


TKERMOPILES 


Raird Associates 

Biddle Co., James G. 
Cambridge Inst. Co. 
Eppley Lab. 

Gaertner Scientific Corp. 
Gordon Co., Claud 8. 
Hastings Instruments 
Illinois Testing Labs. 
Jarrell-Ash_ Co. 

Leeds & Northrup Co. 
Rawson Electric Inst. 
Reeder & Co., Charles M. 
Revere Corp. 
Thermo-Elec, Co. 


THERMOREGULATORS, 
Bimetallic 

American Instrument 

Kauffman-Lattimer 

Valverde Labs. 


wo---------------------------- Brow Questa ts 


THERMOREGULATORS, 
Mercury-in-Glass 
Accuracy Scientific Inst. 
Aloe Co., A. 8. 
Central Scientific 
Electric Hotpack Co. 
Fish-Schurman Corp. 
Fisher Scientific Co. 
Friez Instrument 


Kessler Co., Walter 
Moeller Instrument Co. 
Philadelphia Thermometer 
Precision Scientific Co. 
Precision Thermometer 
Process & Instruments 
Sargent & Co., E. H. 
Scientific Glass App. 
Tagliabue v. 

Taylor Instrument Cos. 
Weksler Thermometer 


THERMOSTATS 
Accuracy Scientific Inst. 
Acro Switch Div. 
Allen-Bradley Co. 
American Inst. Co. 
Automatic Products Co. 
Barber-Colman 


(Continued) 


send for 
catalog 


K ARN - CHEMICAL - EQUIPMENT - COMPANY 
518 DICKSON AVENUE - PITTSBURGH 2, PA. 
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Brabender Corp, 
Bridgeport Thermostat 
Burling 

Inc, 


Electric Hotpack Co. 
Elematic Sales Corp. 
Electro-Tech Equip. Co, 
Emerson Apparatus Co, 
Farris Stacon 

Fenwal, Inc. 
Fish-Schurman Co, 
Fulton Sylphon Div. 
General Electric Co, 





Klipfel Mfg. Co, 
Mechanical Industries 
Mercold Corp. 
Minneapolis-Hineywell 
Partlow Corp. 
Penn Electric Switch 
erfex Corp. 

*hilade'phia Thermometer 
Powers Regulator Co, 
Precisic 1 Scientific Co, 
?recision Therm, & Inst. 
Preferred Utilities 
Premier Crystal Labs, 
Rascher & Betzold 
Sampsel Time Control 
Scientific Giass App. 
Smith Control & Inst. 
Standard Therm., Inc, 
Superior Controls 
Tagliabue Div. 
Tenney Engineering 
Trerice Co, 
Ulanet Co. 
United Elec. 
Valverde Labs. 
Wiicolator Co. 


THERMOSTATIC METALS 
gs Metals, Thermosta- 
¢ 








Controls 


THERMO-VOLTMETERS 
nay Voltmeters, Ther- 
mo. 


THERMOWELLS (See 
Thermometer Test Wells) 

THICKNESS GAGES (See 
Gages, Thickness) 

THREAD MEASURING 
WIRES (See Wires, 
Thread Measuring) 


TIDE GAGES 
American Inst. Co, 
Foxboro Co, 

Gurley, W. & L. E. 
Leupold & Stevens 
Parks Co., Harry 8. 
Uehling Inst. Co. 


TIME, Controllers (Se 
Controllers, Automatie, 


TIME Indicators 
Aero ipeteement 


Century Geophysical 
Cincinnati Time Ree, 
Cook Electric 


Dimco-Gray Co. 
Eclipse-Pioneer Div, 
Electric_Tachometer 
Elein National Watch 
Foxboro Co. 

Gaertner Scientific Corp, 
General Elec. Co, 
Gotham Inst. Co. 





International Bus. Mach, 
Jaeger Watch Co. 
J-B-T Instruments 
National Time & Signal 
Potter Instrument 
Precision Scientific Co, 
Rawson Electrical Inst. 


Time 
Stoelting Co., C. H. 
Stromberg Time Corp. 
Tagliabue Div. 
Teleciron Ine, 
Thompson Clock Co. 
Westinghouse Elec, 
Weston Elec. Inst. 


TIME, Recorders 
Abrams Instrument 





Automatic Temp. Control 
Bristol Co. 
Caleulagraph Co. 
Century Geophyscial 
Cincinnati Time Rec. 
Clebar Watch Co. 
Cole Instrument 
Cramer & Co., Inc. 
Cyclotron Specialties 
Dorothea Mechanisms, Gale 
Ducommun Co, 
Electric Tachometer 
Electro-Tech Equip. Co. 
Esterline-Angus .Co. 
(Continued) 

















TURNER 
THERMOWELLS 


Machined from bar stock 


Prompt deliveries 


Descriptive Bulletin sent 
on request 





E. W. TURNER ELECTRIC C0. 
6138-40 N. BEECHWOOD ST. 
P.O. BOX 6564 
PHILADELPHIA 38, PA. 
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8, Gale 
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Forporo Co. 
Fries Instrument 
Gaertner Scientific Corp. 


General Elec. Co. 
Gorrell 


Instrument 
Martin-Hubbard Corp. 
Potter Instrument 
selentific Inst. Co. 

ee Recorder Co. 
Simplex Time Recorder 
berg Time Corp. 
Tegliabue Div. 


TIME INTERVAL APPA- 
RATUS 


i 


Abrams Instrument 
Aero Instrument 

Amer. Chronoscope 

Am. Gas Accumulator 
Automatic Elec, Chicago 
Automatic Elec, Mfg. 
Automatic Temp. Control 
Barber-Colman 

Berkeley Scientific 
Betts & Betts 

Bristol Co. 

Browning Laboratories 


Crystal lh 5 Labs. 
Dimco-Gray Co. 
orothea Mechanisms, Gale 


at Instrument 


ndustrial Timer Corp. 
Leeds Northrup 


8. 

Lumenite Electronic 
Martin-Hubbard Corp, 
National Time & Signal 
Nelson & Street 

Paragon Electric Co, 





Potter Instrument 
(Continued) 


detecting elements 








seta eansgasane apeamianaiie, 
THERMOWELLS 





Trinity manufactures all types of 
metal protecting wells for the primary 


temperature indicating, recording 
and controlling instruments for a wide 
range of industrial applications. 


SEND FOR TRINITY catalog. 


awson Elec. Inst. Co. 
CA Div. 








Inc, 
Standard ~~ ting ™~ 
Stoelting 
f reetaee Annet” 
Stromberg Electri¢ Co. 
T pson Clock Co. 
Walkirt Co. 


Wallace & Tiernan 
Walser Automatic Timer 
Warren Telechron Co, 
When. Elec. & Mfg. 


& 
Yellow Springs Inst. Co. 
TIME METERS (See 
meters, time) 
TIME OPERATION, Re- 
corders 


Aero Instrument 
Automatic Elec. Chicago 











sristol Co. 
srown pconeet Div. 
Calcula Co, 

Cincinnati Time Rec, 
Cole Instrument 

Cramer Co., Inc. 
Dickson Co, 

Dorothea Mechanisms, Gale 
Elec. Tachometer Corp. 
Elematic Sales Corp. 

na weg "euees Co. 


Seortaat Scientific Co, 
General Elec. Co. 
Gorrell & Gorrell 
Gotham Inst. Co. 
Instrument Lab., Inc. 
ntern’l Business 3 Mach. 





National Time & Signal 
Production Inst. Co. 
Service Recorder Co. 
Stromberg Time Corp. 
Tagliabue Div. 
Weksler Thermometer 


TIME STUDY APPARA- 
Tus 





Alden Products 
Alfax Paper & Eng. 
Amer. Chronoscope 

Automatic Lae 


Clebar Watch Co. 
Dietzgen Co., Eugene 
(Continued) 





of all types of 





TRINITY EQUIPMENT 


CORP OR AT! 


506 Westfield 
Roselle 


THERMOWELLS and 


for the 
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Process 


ON 


Ave., East 


Park, New Jersey 


other Specialties 


Industries 


Dimco-Gray Co. 
Ducommun Co.,Eugene 
Electric Tachometer Corp. 
Gorrell & Gorrell 
Instrument 


Standard Electric Time Co. 
Stoelting Co., C. H. 
Technical Instruments 
Thompson Clock 


TIME SWITCHES (See 
Switches, Time) 


TIMERS, AUTOMATIC, 
Pe egy: sm Reset 


Corp. 
Allen: Bradley Co. 
Automatic Elec. Chicago 
Automatic Elec. 
Aaa Mefntrot 








a Colman 
ts & Betts 
Co. 
ae Cooper Co. 
‘ook Electric Coto, 
teemer a 
Dorothea Mechanisms, 











Gale 


Electric Tachometer 
Electyme Motor Prods, 
Fredericks Co., Geo. 
General Controls 
General Elec. Co. 
Guertion Ele. Mfg. Co, 


Co. 
ndustrial Timer 
Lektra Labs. 

Lumenite Electronic 
Mason-Neilan Regulator 
National Time bn Signal 
Paragon Electric Co. 
Partlow Corp. 

Photoswitch, ‘Inc. 
nage | Corp. 

‘otter & a 
Potter Instrumen 

Precision Sclentitic 
Rhodes oe 4 
Seely Inst. Co., Inc. 
Stromberg Time Corp. 
Struthers-Dunn 

Tagliabu :S 

Taylor I 





° 


Cos 
+ Walzer ‘Automatic ; iad 


Wilson & Co. 
Yellow Springs Inst. “Co. 


TIMERS, AUTOMATIC, 
Cycle 

Alina Corp. 

Am. Gas Accumulator 

Assembly Products 

Autoca 0. 

Automatic Elec, Chicago 

Automatic Elec. Mfg. 

Automatic Temp. Control 

Barber-Colman 

ao & Betts 

€c 








0., Ine 
Dorothea Mechanisms, Gale 
Eagie Signal Cor 
Eclipse-Pioneer Div. 
Electric Tachometer 
Electro-Tech Equip. Co. 
Electronic Controls 
Electyme Motor Prods. 
Fisher Governor 
Fisher-Pierce Co. 
Foxboro Co. 

Fredericks Co.. Geo. 
General Elec. Co. 
Gotham Instrument 
Gray Instrument 








Indu ria 
nsing Engineering 
, Labs 





— Maxwell % Moore 
Miller, M. C. 

M inneapolis- aw 
Montgomery 

ational Time & Signal 
Neomatic Tne. 

Paragon Electric Co. 








Photovolt Corp. 
Potter Instrument 
Richardson Allen 
Sangamo Electric Co. 


Co. 
Walser Automatte | Timer 
‘estinghouse 
Wes! ton’ Flee, Ine. Corp. 














saga 
3 
33: 
@ 
) 


G. C. 
Yellow Springs Inst. Ca. 
TIMERS, AUTOMATIC. 
Interval 


Abrams Instrument 

Aero Instrument 

Alina Corp. 

Am. Gas Accumulator 

An —_ A. . M, 

Automatie Elec. Chicago 
(Continued) 








TIME RECORDERS to TIMERS, AUTOMATIC 


COUNT QUANTITY, 


RECORD TIME 


Actuated by an electrical impulse .. . 
operates on the output of a scaler, photo 
tube, limit switch or any similar device. 
Records counts with relation to time and 
quantity on a roll of tape .. . auto- 
matically resets to zero. 

In Radioactive Research, it saves pre- 
clous man hours and results in greater 
economy and. efficiency. 
In Industry it maintains a permanent 
record automatically, recording produc- 
tion and time each hour. 


Whatever your counting problems, our 
Engineering Department can adapt these 
Recorders to meet your particular need. 


Write for interesting 
Booklet SC 29 


SCALES en 


WEIGHT 


7 
RECORDERS bra 


HI- SPEED e S Meggett 
COUNTERS e407 0.7 1888 


STREETER-AMET COMPANY 


4101 N. RAVENSWOOD AVENUE CHICAGO 13, ILLINOIS 


84 vey ? 8 


° 
ov 


PROCESS TIMING 


automatically recorded 


by a Little “TIME CLOCK” 








"The cure must be 8% 
minutes” —"the heat must 
be applied exactly 15 
minutes” —"the plating 
must take just 2 minutes” 
—"the pigment must be 
mixed just 12 minutes” —etc. 


The Servis Recorder checks 
on this—it records just 
what happened—it “'times 
the process.” You are no 
longer in the dark; from 
now on you know all day 
and every day whether your process 
timing is lived up to—or if somebody 
slipped —if something went wrong 
to ruin your product for that after- 
noon, or that whole shift! Write for 
Process Timing Catalog. The Service 
Recorder Co., 1375 Euclid Avenue, 
Cleveland 15, Ohio. 


Bolt this 2 Ib. Recorder 
right to the machine it- 
self; Let the '' Process” 
record itself on the chart 
—(No ink, no pencil, 
no wires; the record is 
recorded in wax). 


The Servis Recorder 

















TIMERS 


ULANET RUGGEDLY DESIGNED ; 


Miniature 


Provide timing ranges of 
2 seconds to 3 minutes 











% These miniature units actually require 
a space less than 154” x 5” x Wy", yet 
the sturdy design contributes to long life. 


A Steatite base provides dimensional 
stability while mounting is accomplished 
thru a Bakelite bracket which furnishes 
complete insulation as well as elimination 
of pressure on the ceramic member. Elec- 
trolytic silver contacts insure best con- 
ductivity and longer operation. Stable ad- 
justment is provided for by the clinch- 
type bracket which holds the adjustment 
screw. Contact rating is 100 watts 115-230 
volts ac. 


Of course the Ulanet line includes many 
other Timing and Thermostat units. Why 
not investigate the vast line of miniature 
and sub-miniature designs available. State 
application or requirements when writing, 


GEORGE ULANET 
COMPANY 


420 MARKET STREET 
NEWARK 5, NEW JERSEY 


Ic your problem is Heat Control 
your solution is Ulanet— 
Precision Thermostats & Thermal Timers 
Exclusively Since 1931 


ULANET 


ELECTRIC HEAT CONTROL 
ENGINEERS 





Autemetio Elec. Mfg. 
utomatic Temp. Control 


] my 4 Scientific 
setts & Betts 


Bris ‘toh Co, 
Cincinnati -—y Rec. 





Dirigo Compass & Inst 
rothea Mechanisms, ‘Gale 
Eagle Signal Corp. 
Eclipse-Pioneer 
Electric Tachometer 
Electronic aera 7 
Electro Products La’ 
Electyme Motor Prods. 
citer. Pierce Co. 


Fre s Co., Geo. 
Gaertner "scientific. 
General Electric Co, 
General Electric X-Ray 
Glogau & Co, 
Gorrell & Gorell 
Gray Instrument 
Guardian Elec. Mfg. 
Haydon Co., A. W. 
Haydon Mfg. Co. 
Harvey Radio Labs. 
Heiland Research 
Industrial Timer Corp. 
International Register 
Leeds & oe rthrup 
Lektra 
Laumentte Eleetronte 
Lux Clock Mfg. 
ae 
Montgomery Mfg. Co. 
National =e & Signal 
Neomatic 
Paragon Electric Co, 
Perfex Corp. 
Photoswitch, Inc. 
Photovolt Corp. 
Potter Instrument 
Potter & Brumfield 
— Inst. Co. 





Revere a 

Rhodes 

on 
Sampsel Time "Control 
Sangamo Electric 
Seely Inst. Co. 
Serdex Co. 

Skaneateles Mfg. Co. 
Standard Elec. e 


Tagliabue Div. 
Taylor Instrument Co. 
Telechron_ Ine. 


bad Automatic Timer 
Wilson & 
Yellow Springs Inst. Co. 


vepens, AUTOMATIC 


rocess 
Alfax Paper & Eng. 
Alina Corp. 
American Time Corp. 
Auth Elec. Spec. 
Autocall Co. 
Automatic Elec. Chicago 
Automatic Elec. Mfg. 
Automatic ane. Control 


Cincinnati Time Rec. 
Clark Co. 
Cook Electric 
Cramer Co., Inc. 
Denver Fire Clay 
Dimeo-Gray Co. 
Dorothen Mechanisms 
Facle Signal Corp. 
Electronie Controls 

0. 


Tisher-Plerce Co. 

Foxboro Co. 

Fuel Watchman 

Gaertner Scientific Corp. 

General Elec. Co. 
nisco Tne, 

Gotham Instrument 

Gray Instrument 

Hagan Corp. 

Hansen Co. 

Haydon Co.. A. 

Industrial Timer C 

International Register 

Jardur Tmport 





Magnetic Gauge Co. 
Manning. Maxwell & Moore 
ieiuncenee-Teeneyeel 
Montgomery Mfz. 

National Time & Signal 


OTD. 
Potter & Brumfield 
Potter Instruments Co. 
Powers Regulator Co. 
Richardeon-Allen 
Seely Inst. Co., Inc. 
Serdex, Ine. 
Standard Elec. Time 
Stromberg Time Corp. 
Struthers Dunn 
Tagliabve Div. 
Taylor Inst. Cos. 
Telechron Inc. 
Thompson Clock 
Tork Clock Co. 
Wallace & Tiernan 
Weston Elec. Inst. Corp. 
Wilson & Co, 
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Standard 





WORLD'S MOST ACCURATE AND RUG- 
GED TIME MEASURING INSTRUMENT. 
CAN BE MANUALLY OR ELECTRI- 
CALLY OPERATED. FURNISHED IN 
PORTABLE CASES OR FOR PANEL MOUNTING. 





Totalizes | Accuracy 


[60 in, | te 


1/1000 min. +.0002 min. 
cre Ca 


MST-500} 1/1000 sec. : +.002 sec. 
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also Standard Chrono-Tachometers ° 
Standard Custom-built Laboratory Test and Distribution panels 


™ Standard Electric Time Ca, 


93 Logan Street Fitts ns Springfield, Mass, 





rraare 8 
M” Uni. 
This basic unit op- 
erates a line of 
timers, sequence 
controls, and chart 
movers. Two types. 
(A) "M-M" (min- 
ute-to-a-month 
range) with 10 
shaft speeds of |, 
5, 15 minutes; |, 
4, 12 hours; |, 2'/, 
7, and 28 days. 
(B) "S-M" (sec- 
ond-to-a-month 
range). 13 speeds 
of |, 5, & 15 sec- 
onds plus the 10 of 
the M-M unit. 20 
oz. inches torque 
at every speed. (""M'"-units are available as components for your 
own instruments, apparatus and machine tools. Prices from $65.00 
singly to $19.75 each in large numbers.) See detailed write-up on 
page 92 of the July-August 1951 issue of THE INSTRUMENT 
MAKER Magazine. Be sure to ask for complete catalog. 


OPERATION. Referring to rey Two series of double gears 
rotate freely on fixed shafts A & B. Motor power transmitted 
from A to B series back and forth A: to B: to Ao to Be etc. 
Pick-up gear on output shaft is shifted by knob control to desired 
speed. Pointer shows selection. 





For literature, please write to 


Gorrell & Gorrell 


HAWORTH N. J. 


























SYNCHRONOUS MOTORS - ELECTRIC TIMERS 


A wide range of timing devices, extensively used on electrically-operated com- 
mercial and industrial equipment where accurate, dependable timing is essential 
to insure efficient product performance . .. to add convenience of operation... 
to prevent work spoilage and protect equipment itself. We are frequently called 
upon to design special equipment to meet specific requirements . . . consult us 
about your timing problems, Write for complete information. 


The R.W. CRAMER Co., Inc., Box # 30, Centerbrook, Conn. 


TYPE SX SYNCHRONOUS 
MOTORS — Widely used for instru- 
ment and control applications re- 
quiring constant speed at a given 
frequency. Powerful, precision-built. 
Produce an exceptionally high torque. 
Available with output speeds from 60 
RPM to 1/24 RPH. © 


TYPE TF2 TIME DELAY RELAYS — 
Provide a fixed time delay between 
closing of control circuit and opening 
or closing of one or two load circuits. 
Used to protect high voltage elec- 
tronic tubes, control of signalling de- 
vices, machines or process control, etc. 





TYPES SCS-SCR CLUTCH 
MOTORS — Designed to meet the 
needs of many timing, recording, in- 
dicating and switching applications 
requiring reset operation. TYPE SC 
— standard clutch type. Type SCR — 
reversible clutch type. 


TYPES CF3-CF6 CYCLE TIMERS 
— For built-in applications where 
from one to eight circuits are to be 
controlled in accordance with a pre- 
determined program — commercial 
dishwashers, ice-making units, to re- 
verse motors, to operate motors, sole- 
noid valves, etc. 





TYPE IE INTERVAL TIMERS — Set- 
ting to any desired time opens one 
load circuit, closes another, starting 
time cycle. Restores to normal posi- 
tion at end of time interval. Designed 
to control electrically operated equip- 
ment such as mixers, X-ray machines, 
ovens, plating processes, etc. 


TYPE V PULSE TIMERS — Continu- 
ously electrical impulses of a definite 
set duration at end of successive iden- 
tical time intervals. Used for control 
of automatic lubricators, conveyors, 
pumps, electron tube testing, etc. 





TYPE IG INTERVAL TIMERS — 
Holds one or two circuits either open 
or closed for pre-set time and returns 
them to original position at end of 
interval. Used for built-in applica- 
tions in microfilming equipment, bat- 
tery chargers, therapeutic machines, 
etc. 


TYPE DU DUPLEX CYCLE TIMERS 
— Designed to open or close one or 
two load circuits continuously or to 
perform one complete cycle and stop. 
Used to control idle and running 
time of machines, periodic feeding of 
chemicals to boilers, etc. 





TYPE RE RESET TIMERS— Auto- 
matically closes one circuit and opens 
another for a pre-set time when start- 
ed. Used for control of process work 
where accuracy of repeat operation is 
required — on copying machines, 
laboratory equipment, photo printers, 
etc. 


TYPE PE PERCENTAGE TIMER — 
Designed to control percent of time 
in which electrical circuit is closed or 
open out of definite time cycle. Used 
to regulate input to electrically oper- 
ated furnaces, ovens or heaters, etc. 





TYPE TE TIME DELAY RELAYS — 
Provides adjustable time delay be- 
tween closing of control circuit and 
subsequent closing or opening of load 
circuit. Used to control heat treating 
equipment, shakers, etc. 


TYPE M MULTI-CONTACT TIMERS 
— Designed to control automatically 
a number of electrical circuits in pre- 
determined sequence. Used to control 
a series of machine operations, to re- 
verse motors, valves, signals or com- 
binations in sequence, etc. 








TYPES TEC - TER TIME DELAY RE- 
LAYS — Provide an adjustable time 
delay between operation of a control 
circuit and subsequent closing or 
opening of load circuit. Used in in- 
dustrial controls for heat treating, 
lapping, grinding, induction heating, 
mixing, etc. 


TYPE E RUNNING TIME METERS 
— Designed to cumulatively register 
total operating or idle time of any 
circuit, machine or system. Used to 
record operating time of vacuum 
tubes, to forecast need for servicing 
of machines, etc. 
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TIMERS to TRANSFORMERS 





Pull off Hands and Pointers 
faster and better with 
the new patented 


PRESTO No. 4 Hand 
and Pointer Puller 


It grips and pulls 
at the same time. 





A great time-sav- 
er for repairmen 
of aircraft instru- 
ments, gauges, 
meters, indica- 
tors, watches 
and clocks. 





Center turret has 
four plungers of 
different diame- 
ters that can 
quickly be turn- 
ed to select the 
tight size to fit 
the center post. 





Simply press the 
side springs and, 
Pesto! the hands 
come off. 








reading recorder. 


recision-made 

of sturdy 
construction and 
long durability, 
which instrument 
repairmen should 
not be without. 


Price, $4.75 

At Jewelers’ Tool & Supply Houses, 
or Write us G. D. Gustafson Mfg. Co. 
5328 N. Kedzie St., Chicago 25, Ill. 














ror INDUSTRIAL 
ELECTRONIC ano ELECTRICAL appuications 


* Consult Gramer for POWER TRANS- 
FORMERS UP to 2KVA— REACTORS— 
AUDIO OUTPUT TRANSFORMERS— 
INPUT TRANSFORMERS—VOLTAGE 
REGULATORS — WINDINGS — engineered to 
your specifications. 


PLATE TRANSFORMER SHOWN 
(iter) WITH POWER, FILAMENT, 
CHOKE, DRIVER, FILAMENT AND 
SMALLER PLATE TRANSFORMERS 
ALL BUILT TO MIL-T-27 SPECIFICA’ 
TIONS HERMETICALLY SEALED 


GRAMER 


TRANSFORMER 
2734-11 BS ache Sy Gee ae) we) 


CHICAGO 39 ILLINOIS 


POWER TRANSFORMER 
SHOWS CONSTRUCTION 
BEFORE PUTTING IN 

STEEL CASE. BUILT 

TO MIL-T-27 SPECIFICATIONS. 


HERMETICALLY 
SEALED 
on OPEN TYPES 
TO GOVERNMENT 
SPECIFICATIONS 



































































REPUBLIC 
PNEUMATIC TRANSMITTERS 


Republic pneumatic transmitters are 
devices for converting process vari- 
ables, such as flow, liquid level, pres- 
sure or liquid density, into air pressures _ 
which vary proportionally with the 
process variables. 

These air pressures can be used as 
the measuring impulse for the actuation 
of an automatic controller or a direct 


WRITE FOR DATA BOOK No. 1002 


REPUBLIC FLOW METERS CO. 
2240 Diversey Pkwy. 


Chicago 47, Ill. 


REPUBLIC 


TRUMENTS + CONTROLS 





TIMERS, AUTOMATIC, 
Spot Weld 


Ane Bradley Co. 

Am. Gas Accumula' 
Automatic Temp. “Conte 
Booth Co., Arthur 
Cramer _& Co., Ay 
Cutler- -Hammer, Inc. 

mic Controls 
ie Prod. Co. 

Motor Prods. 
| Pirie Co. 
Industrial Tim 
National Time ‘< Signal 





























Wilson & Co., G, C 


Tigpation APPARA- 
TUS, Electrometric 

Beckman Instruments 

Burreii Technical Supply 





., E. H. 
Thomas Co., Arthur H. 
Welch Scientific 
TOOLMAKER’S FLATS 
see Flats, Optical 


TOOLS, Pretision 
Bayside Watch Tool 
Daco Machine & Tool 
Fonda Gage Co. 
Gaunt Industries 
Gustafson Mfg. Go. 
Levin & Son 


Lovins Engr. 

Lufkin Rule Co . 

Marshall Co. 

Standard Products 

Woodruff & Stokes 

TOPOGRAPHIC INSTRU- 
MENTS (See Surveying 
Instruments 


regave GAGES 
(See Gages, Torque) 


TORQUE MEASURING 
EQUIPMENT 


ero ics 
Airdraulics Engineering 
mery Co., A. H. 
Flight Research Eng. 
General Elec. Co, 


Hagan ~y 
Hathaway Instrument 


(Continued) 


= ge Corp. 
$axl Instrum 
Skyway Lita “Tool 


Sturtevan' 
Trimount Inst. Co. 
Vectron, Inc, 


TORSIOGRAPH 
Avro Electronics 
Baldwin 





ve 
Commercial Research 


Toledo Scale Co. 
TORSION Merens 
Aero Elec 

Shntion Saeentes 
Boulin Inst. Corp, 
Chatillon & Sons 
Commercial ~ 
Hathaway Inst. Co, 
Riehle Testing Machines 
Sax] Instrument 

Toledo Scale Co. 


pb be ngs = 2 Demand 
American Meter Co, 
Esterline- Angus 
General Elec. Co. 
Landis & Gyr 
Leeds & Northrup 
Sangamo Electric 
Westinghouse Elec. 
TOTALIZERS, Electric 
Energy 
Autocall Co. 
Automatic Elec. Chicago 
Bristol Co, 
Esterline fngus | Co, 
General Elec. Co. 
Landis & Gyr, Ine. 
Leeds & Northrup 
Sangamo Electric 
Westinghouse Elee. 


TOTALIZERS, Fluid Flow 
American Meter Co. 
Askania Regulator Co. 
tailey Meter Co, 

sristol Co. 


srooks ns 
Bullders-Providen 
engineering Res. ke Dev. 
ischer & Porte 

Foxboro Co, 


General Elec, Co. 








y Co. 

Leeds & Northrup Co. 
Leupold & Stevens 
Mason-Neflan_ Regulator 
Minneapolis-Honeywell 
Mittelmen Electronics 
rottonal Inst. Labs. 

Ind. Inst. Corp. 
Renublie ‘Flow Meters 
Revere Corp. 
Simplex Valve & Meter 





Taylor Inst. Cos. 


TOTALIZERS, rn Flow 
American Meter 

Bailey Meter Co. 
Bristol Co. 

Builders- Providence 

| and & Porter 


Hays Corp. 
Minneapolis-Honeywell 
Penn Ind. Inst. Corp. 
Republic Flow Meters 
Simplex Valve & Meter 


TOTALIZERS, 
Ti 


me 
Aero Instrument Co. 
Bristol Co. 
Cramer Co., Ine 
Elec. Tachometer som. 
Gorrell Gorre! 


Industrial Timer hin 

Photoewitech, Tne 

Production Instrument 

Standard Flec_ Time 

Westinghouse Flee. & Mfg. 

TRAFFIC SIGNALLING 
DEVICES (See Siqnal- 
Ing Devices. Traffic) 


yRameens. oft Beam 
Lufkin Rul 

(Note: 

one 


\rRANSDUCERS” 


For numerous pri- 
mary measuring elements 
incorrectly called ‘‘trans- 

e corrent 


ducers,” see th 
headings under the 


other. 


urables, the Instruments, 

ete.) 

TRANSDUCERS,  Ultra- 
sonle 


Branson Instruments, Inc. 
Brush Development 


Co. 
Laboratory for Electronics 
Massa Labs. 
Monsell, J. R. 
Pacific Div., Bendix 
Reed Research 
Rutishauser Corp. 
Sperry Products 





TRANSFORMERS, Adjust- 
al 4 


Freed Trans! 
General Electric 


(Continued) 
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General Radio Co, 
Gramer Transformer 
lidorson 


Ha 
nom ne 

Eng ceehenbil 
ler By ge 
= 


0, 
Superior Electric Co, 
Thordarson Klec, Mfg. Qo, 
Trenton Transformer” 
United Transformer 
TRANSFORMERS, Con. 
stant Voltage 
firdecian, Inc, 





Jeneral Electric Co. 
Hevi-Duty Elec. 

Magnetic Amplifiers 
aithee Transformer 


ex Corp. 
sola Electric Co. 
Sorensen & 

Standard Transformer 
Superior Electric Co, 
ton darson Elec. Mfg. 
nited Transformer 
Wonttnaliows Elec, 


TRANSFORMERS, 
gee Variable 
ta 





Better Coils 
hicago Elec 

















Elec, 
Merit :~  —™ 
Miller Transformer 
aytheon Mfg 


i 
Sorensen Co. 
Standard Transformer 
Sorvall, Ivan 
Southwestern Ind. P mane 
8 

7 


Trenton Transformer 
United Transformer 
Walker-Jamieson, Ino. 


TRANSFORMERS, Im- 
pedance 


Better Coils, Inc. 
Froed Transformer Co, 
General Electric Co, 
Gramer Transformer 
Halldor: Co. 
Merit Transformer 
Miller + ey 
Raytheon Co, 
Bouthwestern © sind. Elec, 
perry pe Co, 
Standard "Transformer 
Sorenson & Co, 
TRANSFORMERS, 
Instrument 
Aeromarine Inst. Co. 
Airdesign, Inc. 
Allied Control Co, 
Allis-Chalmers 
Amplifier Co, 
Annis Co. 
Assembly Products 
ssociated Research 
udio Development 
Better Coils, Inc. 
Burlington Inst. Co. 
Chicago Electronic 
Chicago ‘ormer 
Cole Instrument 
Columbia — Mfg. 
Control Cor 
Eastern Special Ity Co. 
Eclipse-Fioneer Div. 
Elec. Facilities, Inc. 
Esterline Angus Co, 
Federal Telegraph Co. 
Freed Transformer 
Friez Instrument 








bet b 
>P 





General Elec, Co. 
Gramer Transformer 
Hagan Corp. 


Halidorson Co. 

Hickok Elec. Inst. Co. 
Industrial Insts. Inc. 
Kollsman Inst. Div. 
Manning, Maxwell, Moore 


Miller Transformer 
od York Transformer 
hen-Trols, Inc. 
Raller- Smith Co, 
Sangamo Electric Co. 
Servomechanisms, Inc. 
— Electric Co. 


n 0. 
Southwestern Ind. Elec. 
Gyroscope Co. 
tandard Science Sup. 
Standard Transformer 
8t 
Superior Electric Co. 
Elec. Co. 


Thordarson 
Trenton Transformer 


United Transformer Corp. 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 


TRANSFORMERS, Insula- 
tion 
irde: 











Hy 
ane! 
a 
a 


Campbell Electric 
(Continued) 









7 
== 


al 


i 


wit 





Raytheon 

Scientific 

Sola Elec! 
‘ 








Inited Tr 
Westingho 
ii E 


— 


Airdesign 
Better Cc 














OTD. 
c 


mer 












este 

tansformer 
Flee. ¢ 

Transformer 


Electric Co. 
Transformer 
Mfg. Co. 


ian 


tailed Transformer 
TRANSFORMERS, Labora- 


‘entral Scientific Co. 
hicago Electronic 
Transformer 


-Brengle Co. 
ven Co. 
lastern Specialty Co. 
lec, Facilities, Inc. 
lectro-Tech Equip. Co. 


iremer sreqforwer 
Halldorso 
I arey-Well_Biectrontcs 


Lenkurt Electric Co. 
Merit Transformer 
filler Transformer 

Yew York — 


ayt! 
Scientific Glass Ave. 
ola Electric Co. 


jorenson & Co. 
Sothwestere Ind. Elec. 
tandard Elec. Prod. 
tandard Transformer 
uperior Electric Co. 
Thordarson Elec. Co. 


renton Transformer 
ited Transformer Corp. 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 


TRANSFORMERS, Micro- 
wave 





Better Coils, Inc. 
Transformer 
General Electric Co. 
Raytheon Mfg. Co. 
Sperry Gyroscope Co. 
Sorensen & Co, 


eames, Phas- 
ng 


General Elec. Co. 
Gramer Transformer 
Merit_ Transformer 

New York Transformer 
oe Mfg. Co. 


Thordarson Mfg. Co. 
United Transformer Corp. 
Westinghouse Elec. 
TRANSFORMERS, Power 
Airdesign, Inc. 





American Transformer 
Amplifier Co. 

Audio Development 
Better Coils, Inc. 
Electronic 
Chicago Transformer 
Eclipse-Pioneer Div. 
Federal Telegraph Co. 
Ferranti Electric 

freed Transformer 








ramer Transformer 
lalidorson 

arvey Radio 

levi Duty Biecteic 
slip Radio Mfg 
Lenkurt Electric” Co. 


to: 
United Transformer 
Weston Elec, Inst. 


TRANSFORMERS, Split 
Core r 


lirdesign, Ine. 
oe Radio Corp. 





(Continued) 
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Gramer Sronstormer 

H-D Elec. 

slip Rodi. “ote. 

Roller-Smith Co. 

Rubicon 

Sangamo Electric Co. 

Sorensen Co. 

Thordarson Elec. Co. 

United Transformer Corp. 

Westinghouse Elec. 

TRANSFORMERS, Vari- 
able V:ltage Testing 

Airdesign, Inc. 

Allied Control Co. 





Chicago Electronic 
Federai Telegraph Co. 
Freed Transformer 
General Electric Co. 
General Radio Co. 
Gramer Transformer 
Merit Transformer 
Miller Transformer 
Phen-Trols, Inc. 
Raytheon Mfg. Co. 
Sorensen & 

Standard Transformer 


Thordarson Elec. Mfg. 

Trenton Transformer 

United Transformer 

TRANSFORMERS, Voltage 
Regulating 


gn, Ine, 
Allied Radio Corp. 
Allis-Chalmers 
American Transformer 
Amplifier Co. 
Boonton Radio Corn, 
Chicago Transformer 
Cole Instrument 
Davis & Co., Inc., Dean 
General Elec. Co. 
Gremer Transformer 
Halldorson Co. 
Hevi Duty Electric 
Magnetic Amplifiers 
Miller Transfo — 
Sola Electric Co. 
Sorensen & Co. 
Standard Fr ea 


United Transformer Corp. 

TRANSITS, Engineer’s 
(See Surveying Instru- 
ments) 

TRANSITS, Pocket 

Ainsworth & 


Suverkron Instruments 
United States Blue Print 
Warren Knight Co, 
White Co., Inc. 
THuon MILEAGE RE- 
RDERS (See Meters, 
Mileage ) 


TRUCK-TIME RECORD- 
ERS 


Service Recorder Co. 

U. 8. Taximeter 

TRUOK. anak & MILE- 

AGE ORDERS 

Cramer & won Inc. 

Sangamo Electric Co. 

U. 8. Taximeter 

TUBE FITTINGS 

Crawford Fitting Co. 

Imrerial Brass Co. 

Metal Goods Corp. 

Parker Appliance Co. 

TUBES (See Gas & Vapor 
Discharge Tubes) 

TUBES, Crthode Ray (See 
ee Cathode 


TUBES, Nessler (See Nes- 
sler Tubes) 


TUBES, Oil Centrifuge 
(See Oil Centrifuge 
Tubes) 


TUBES, Photoelectric 
Continental Electric Co. 
General Elec. 

General Scientific Co. 
Instrument Dev. Labs. 
ree Me, Measurements 


“Ine. 
Walker- ~Jemicson, Ine. 


TUBES, Pitot (See Flow- 
meters, Pitot Tube) 
TUBES, Polariscope 
American Inst. Co. 
Bausch & Lomb Optical 
Scientific Co. 


J. 
Gaertner Scientific Corp. 
Hellige, Inc. 

Jarrell-Ash Co. 

Koehler Instrument 
Precision —- Co. 
Rudolph 
Sargent & Co. 


TUBES, Precision Bore 
(See Precision Bore 
Giass Tubing) 


pues. Pyrometer 
Bristol Co, 

Campbell Co., J. A. 
Eitzen Co, 

Elematic Equip. Corp. 
Englehard, Cha: 

Fish- Sehurman "Corp. 
Foxboro Co. 

Gordon. Co., Claud 8. 
Illinois Testing Labs. 


(Continued) 





TRANSFORMERS to TUBES, PYROMETER 


A re ¢ ) 
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Micro Inches Change of Length of Vibrating Wire Element 
Due to Diaphragm or Bimetal or Other Sensing Device. 


High Q electro mechanical sensing 
elements of marked stability. Standard 
design ranges from 1 to 25 kc center fre- 
quency with resolving power of | part per 
1000 over pressure ranges of 0 to 500 psi; 
acceleration ranges of 0 to 100 g; and 
temperature ranges —100° C. to 200° C 
Special units available with resolving 
powers up to 1 part in 10,000 


RA “ M INSTRUMENTS, INC. 


12 West Broadway, New York 7, N. Y 


PYROMETER SUPPLIES BUYERS’ GUIDE 
THERMOCOUPLE WELLS CATALOG 


PYROMETER SUPPLIES BUYERS’ GUIDE No. 100-4 contains complete 
data for ordering metal, noble metal and special p purpose 
thermocouples, protectin erg pe Elggar egg 3 400 elements, in- 
sulators, extension wire, ink, etc. Full specifications and 
prices are included. 

THERMOCOUPLE WELLS CATALOG No. 200-1 contains information 
on these units in most machineable metals . . . including detailed 
data on sizes, lengths, styles and wall thicknesses. 

Write today for your copies. MINNEAPOLIS-HONEYWELL 
Recutator Co., Industrial Division, 4579 Wayne Ave., Phila- 
delphia 44, Pa. 


F 
‘| 


MINNEAPOLIS 


Honeywell 
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TUBES, PYROMETER to VACUUM GAGES 





METAL TUBE 
PLASTIC ARMOR 





.eethe instrument tubing 
that eliminates 
external corrosion 


Here’s an instrument tubing that 
lowers your costs by eliminating ex- 
ternal corrosion. It’s Dekoron tubing 
—plastic armor, polyethylene or 
vinyl, extruded to a 1/32nd-inch thick- 
ness over a metal core—steel, alumi- 
num or copper. 



































Look at its advantages: 
LONG LIFE. In an iso-proponol plant, 
copper lines with bronze fittings were 
destroyed in less than six months by 
moisture and fumes. Dekoron lines 
are in excellent condition after three 
years service. 
LOW INITIAL COST. Dekoron tubing is 
about half as costly as stainless steel 
or other corrosion-resistant alloys. 
LOW INSTALLATION EXPENSE—as easy 
to work and as quickly installed as 
bare copper or aluminum tubing. 
NO EXPENSIVE PAINTING or other costly 
maintenance is required. 
WRITE FOR THE DATA SHEET. ‘“‘Dekoron 
—a better kind of corrosion-resistant 
instrument tubing.” Tells how Samuel 
Moore & Company coats customers’ 
tubing and lowers costs. Just mail 
the coupon below. A-soet 


Deforon tubing 


PLASTIC ARMORED METAL 


SAMUEL MOORE & COMPANY 


MANTUA, OHIO 















Dept. 15, Samuel 
Moore & Co., Mantua, Ohio. 


Please send me at no obligation 
your new data sheet, “Dekoron— 
a better kind of corrosion-resis- 
tant instrument tubing.” 











NAME 
FIRM. 
POSITION 
STREET 
CITY 








































STATE 

















“Metal Shielded 
Wire” (pat.) also 


furnished. Write for 


information, 





Leeds & Northrup Co. 
Minneapolis- Honeywell 
Moeller Instrument Co. 
Morganite, Inc. 
Pyrometer Service Co. 
Revere Corp. 

Richards, Arklay 8. 
Taco West_ Corp. 
Tagliabue Div. 

Taylor Instrument Cos, 
Thermo-Electric Co, 
Thwing-Albert Inst. Co. 
Trinity Equipment 
Turner Electric Co, 
Wheatstone Corp. 
Wheeleo Instruments 


TUBES, Spectrum (See 
Spectrum Tubes) 


TUBES, Ultra-Violet Light 
(See Light Sources) 


TUBES, Vacuum 
Central Scientific Co. 
Continental Corp. 
Eclipse-Pioneer 
Eitel-McCullough 
Electronic Products Co. 
Electrons, Inc. 

Federal Telephone 
Frederick Co., George 
General Elec. Co. 
General —— Corp. 





8. 
.. Philips 
ssaic Analytical Labs. 
Raytheon Mfg. Co. 
RCA_ Div. 
Standard Arcturus 





Universal 
Vacutron 
Varian ‘Associates 
Victoreen Instrument 
Walker-Jamieson, Inc. 
Wheelco Inst. Co, 


TUBES, Venturi (See Flow- 
meters, Venturi) 

TUBES, X-Ray 

American Inst. Co. 

Baird Associates 

Corning Glass Works 

Eureka X-Ray Tube 

General Elec. X-Ray Dept. 

High Voltage Eng. 

Jarrell-Ash Co. 

Kelley Koett Mfg. 

Machlett Labs. 

North Amer. Philips 

Picker X-Ray 

Standard ‘Arcturus 

(Continued) 





FINE SEAMLESS TUBING 
to PRECISION TOLERANCES 


TG) ) eT 


545" 


Specialists in Aluminum Alloy 
Pointer Tubing (walls to .0010”) 


Photo courtesy Brown Instruments Div,, 





to 010’ OD— Any Wall Thickness 






Minneapolis-Honeywell Regulator Co, 


Our new plant at Collegeville, Pa., gives 


us 22 times greater production capacity, 
assuring you quick delivery—less than 
6 weeks on most orders. 


UNIFORM TUBES 


Collegeville 2, 


AGENTS 


IN CHICAGO AND ST. 


Pennsylvania 


PAUL 





Stoelting Co., C. H. 
Universal X-Ray Prods. 
Westinghouse Elec. 
Westinghouse X-Ray Co. 
Wyland George 


TUBING, Air & Hydraulic 
Aluminum Co. of Am. 
Precision Tube 

Reynolds Metals 
Summerill Tubing 
Superior Tube 


TUBING: Anticorrosion 
coatings for— 
Samuel Moore 


TUNING FORKS, Electric- 
ally Driven (See Forks, 
Tuning) 


TURBIDIMETERS 


American Inst. Co. 
Bowen & Co. 
Cargille, R. P. 
Central Scientific Co. 
Electric Eye Equipment 
Ess Instrument Co. 
Ferguson Co. 

Fisher Scientific Co. 
General Electric 
Hellige, Inc, 

Klett Mfg. Co. 

Kimble Glass Co. 


Photoswitch, 
Photovolt Corp. 
Precision Selentific Co. 
Rawson Electrical Inst. 
Rubicon Co, 

Sensitive ag Inst. 
Zeiss, Inc., ’ 1 


TURN & * in INDI- 
CATOR 
Phonon Inst. Co. 
Doelcam_ Corp. 
Eclipse-Pioneer Div. 
General Electric 
Kolisman Inst. Co. 
Summers Gyroscope 


TURN INDICATOR TEST- 
ERS (See Testers, Turn 
indicator 


TWEEZERS 


mone Watch Tool 
Ideal Laboratory Tool 
10, 


Michrochemical Service 
Park Sales Co, 
Stratex Instrument Co. 





Tyter COUNTERS (See 


ounters, Twist) 
ULTRA-VIOLET INDI- 
CATORS & RECORD- 


nome Instrument Co. 
‘arrand Optic 
eee Electric Co. 
Hanovia Chem. & Mfg. Co. 
Menlo Research Lab. 
Nuclear Inst. & Chem, 
Photovolt Corp. 
ULTRA-VIOLET LIGHT 
SOURCES (See Light 
Sources) 
U-TUBE MANOMETERS 
(See Manometers) 


VACUUM GAGES, Dis- 
harge 


e 
Distillation Products 
Manning, Maxwell, 
National a 
RCA 


U niversel. “X-Ray Prods. 
Skaneateles Mfg. 


VACUUM GAGES, Hot- 
Wire 


Baird Associates 
Continental Elec. Co. 
Distillation Products 
Fredericks Co., Geo. 
General Elec. Co. 
General Physical Lab. 
Hastings Instruments 
National Research 
Process & Instruments 
Universal X-Ray Prods. 
Victory Engr. 

Winslow Co. 


VACUUM GAGES, 
tion 


Central Scientific Co. 
Distillation Products 


Moore 


National Research 
Nuclear Inst. & Chem. 
Precision Scientific 
Process & Instruments 
RCA Div. 

Stoelting Co., C. 
Sylvania Electric Prod. 
Universal X-Ray Prods. 
Welch Scientific 
Winslow Co. 


a M GAGES, Liquid- 


American Meter Co. 
Bacharach Industrial Inst. 
Bailey Meter Co. 
Defender Automati Reg. 


(Continued) 
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Distillation Products 
Dwyer Mfg. Co. 

Ferguson €o. 

Foxboro Co, 

Gas Appliance Specialties 
General Electric 

Ideal Lab. Tool 

Jerguson Gage & Valve 
Kontes Glass Co. 
Meriam Instrument 
Moeller Inst. Co. 

Parks Co., Harry 8. 
Phoenix Prec. Inst. 
Pioneer Instrument 
Precision Thermometer 
Scientific Glass Apparatus 
Tagliabue Div. 

Taylor Inst. Cos. 

Trerice Co. 

Uehling Instrument Co. 
Universal X-Ray Prods. 
Wallace & Tiernan 
Welch Scientific 


VACUUM GAGES, McLeod 
Ace Glass, Inc. 
Central Scientific Co. 
Distillation Products 
Electronic Products “Co. 
Ferguson Co. 
General Elec. Co. 
General Physical 
Hays Corp. 


Lab. 


ontes Glass Co, 
Macalaster Bicknell Co. 
hoenix Prec. Inst. 
Podbielniak, Ine. 
Scientific Glass Apparatus 
Stoelting Co., C. H. 
Stokes Machine Co. 
Universal X-Ray Prods, 
Welch Scientific 


vegan GAGES, Pirani 
e 


Continental Electric 
Distillation Products 
Ferguson Co. 
Fredericks Co., 
General Elec. 
Macalaster Bicknell 
Sylvania Elec. Prod. 
General Physical Lab 
Process & Instruments 
von X-Ray Prods 
Vict Engr. 

Welch "scientific 
Winslow Co, 


VACUUM GAGES, 
Thermocouple 

Distillation Products 
Fredericks Co., George 
General Electric Co. 
Hastings Instruments 
National Research 
RCA Div. 

(Continued) 
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When you make every tube connection 


a Swagelok* connection you relieve 
yourself of bothersome small leaks in 


instrumentation lines. 


In addition, by 


standardizing on Swagelok fittings 
inventories are reduced and control 
simplified, component parts are inter- 
changeable and tube connections are 
made faster and easier. Swagelok fit- 


tings form a 


leakproof, 


torque-free 


seal with one and one quarter turns. 


FREE—For complete details and descrip- 


tive literature write 


Dept. IN. 


*Patented 


CRAWFORD FITTING CO. 


884 E. 


140th St., Cleveland 10, Ohio 





Sylvania Elec. Prod. 
Universal X-Ray Prods. 
Welch Scientific 
Winslow Co. 


VACUUM INDICATORS 

Aeromarine Inst. Co. 

American Meter Co, 

shton Valve Co. 

ailey Meter Co. 

aird Associates 

ristol Co. 

entral Scientific Co. 

Distillation Products 

Bagineering Res. & Dev. 
‘oxboro Co. 


Fredericks Co., George 








‘ann; asset & Moore 
Marsh “Cor 
Mason- Nelian Regulator 
Meriam Instrument 
‘oneywell 
Moeller Instrument Co. 
National Research 
Potter 
Precision “Seientific 
Precision Therm. 
Process & Instruments 
Rawson Electrica! Inst. 
Republic Flow Meters 
Rochester Mfg. Co. 
Schauer Mfg. Co. 
elentific Glass App. 
Mf. 


g. 
Star Brass Mfg. Co. 
Statham Labs, 




















Taylor Inst, Cos. 
frerice Co, 

Uehling Instrument Co. 
0. Gauge 

Universal X-Ray Prods. 
Victory Engr 


Wallace & Tiernan 
Weksler Thermometer 


VACUUM, HIGH (below 
1 mu) Controllers, Indi- 
cators & Recorders 

Baird Associates 

Continental Elec. Co. 

pistillatton Le gee 

Co. 


Fredericks Co., Geo. 
General Elec, Co. 

General Physical Tab. 
Manning, Maxwell, Moore 
National Research 

ss & Instruments 
Shallcross Controls 


(Continued) 

















Stoelt! Co., C. H. 
ent Cos. 


‘aylor 
Universal X-Ray Prods. 
Weksler Thermometer 
Welch Scientific 


VACUUM, HIGH (below 
500 mu) Controllers, In- 
dicators, Recorders 


Distitietien Products 


Manning, Maxwell, 
Process Instruments 
Skaneateles_ Mfg. 

Universal X-Ray Products 
Winslow Co., Inc. 


VACUUM RECORDERS 

American Meter Co. 

Ashton Valve Co. 

wred Meter Co, 

Bristol Co. 

ice Inst. & Reg. 
kson Co. 


ic! 

Distillation Products 
Engineering Res. & Dev. 
Esterline Angus Co. 
Mish-Schurman Corp. 
Foxboro Co, 

Fredericks Co., George 
Gotham Inst. Co. 

Hays Corp. 
Manning, Maxwell, 
Marsh Corp. 
Mason-Neilan Regulator 
lis-Honeywell 
National Research 

Penn Ind. Ins 

Precision Scientific 
Republic Flow — 
Schwien Engineering 
Scientific instrument Co. 
Skaneateles 

Tagliabue Div. 

Taylor Inst. Cos. 





Moore 











ce Co. 
UVehling Instrument Co. 
Weksler Thermometer 


vAcuus SPECTRO- 
GRAPHS (See Spec- 
trographs, Vacuum) 


vapsun TUBES (See 
Tubes, hens ss 


vacuse 
BRID GES. y Bridges 
Electrical, Vacuum. Tube) 
VACUUM TUBE RELAYS 
ee Vacuum 


VACUUM TUBE VOLT- 
METERS (See Voit- 
soelere, Vacuum Tube) 


VALVE BOX FINDER 
(See Finder, Valve Box) 
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g Forks 


for precision frequency control 


A complete line of tuning fork resonators to meet 
your reference standard . . . timing . . . or speed 
control requirements. 


ACCURATE... Manufactured in accuracies up to | part in 10,000 
for operation from -40 to +75°C.—and up to | part in 
100,000 for operation from 0 to +75°C. 

COMPENSATED .. . Thermal compensation method employed 
maintains fork accuracy throughout rated operating tem- 
perature range without benefit of oven control or warm-up 
time. 

RUGGED Internally shock-mounted using relatively per- 
manent, semi-inorganic, silicone ruabber—a desirable feature 
for stringent shock and vibration applications. 

HERMETICALLY SEALED... Solder-sealed evacuated container 
prevents barometric pressure and relative humidity vari- 
ations from affecting fork accuracy. 

FREQUENCIES . . . 400 cycles and from 700 to 3,000 cycles for 
accuracies up to | part in 10,000—from 1,000 to 3,000 
cycles for accuracies up to | part in 100,000. 


Available individually—as a part of compact sub- 
assemblies—or in completely engineered equipment 
constructed to your specifications. 


Write Dept. A for complete information or telephone 
HYacinth 2-4800. 


VACUUM GAGES to VALVE BOX 














PHILAMON LABORATORIES 
5717 Third Avenue Brooklyn 20, N.Y. 











VALVE OPERATING DEVICES to VALVES, AUTOMATIC SHUTOFF 









Ae 












PRESSURE GAUGES—Tubing for pressure 
measurement has constant wall thickness, con- 
sistent spring properties, and precise uniform- 
ity . .. is produced in shapes and sizes to 
meet exact specifications. 


POINTERS—Pointer Tubing made of 3S, 17S, 
or 52S Aluminum Alloy provides high strength- 
to-weight ratio, corrosion resistance, and a 
clean smooth finish. Available in all sizes 
down to 0.010” O.D. with wall thicknesses 
down to 0.0015”. 


PRECISION 


NORTH WALES, PENNSYLVANIA 





WHEN PRECISION COUNTS 
. . . COUNT ON PRECISION! 


Nth DEGREE ACCURACY IN SMALL, NON-FERROUS, SEAMLESS TUBING FOR 


COAXITUBE—A unique metal-shielded wire 
consisting of an inner conductor, dielectric, and 
a seamless tube assembled coaxially. Avail- 
able in copper, brass’ aluminum, or nickel, 
Coaxitube assures positive conductor protection. 


OTHER TYPES—Precision Tubing for other 
uses covers a range of 0.500” O.D. to 0.010” 
O.D., wall thicknesses down to 0.0015” .. . held 
to extremely close tolerances. Made in most 
non-ferrous metals. Can be shaped to exact 
specifications. Write for catalog. 


TUBE CO. INC. 


_ BRANCHES IN PRINCIPAL CITIES 




















Get Both in One Valve 


WVU reyislehilame late! 





ocKWELl 
BUTTERFLY 





ukelalere] Mm &elalige)| * 


VALVE. OPERATING DE- Fisher Governor 
VICES, Electric Motor Foxboro Co. 
Allis-Chalmers General Controls 
Automatic Temp. Control General Electric Co. 
Baldwin-Lima-Hamilton 
= 7 “eee Co. Hammel-Dah! Co. 
Ee & Mueller 











Tagliabue Div. 


Cramer & Co., Inc. 
Taylor Inst. Cos, 


Cutler-Hammer, Inc. 

Dickson 

Eclipse. Pioneer Div. 
Foxboro Co, 











General Controls Co. 

General Electric Co. 

General Regulator Corp. Bristol C 

Hays Corp, Brown Inst. Div. 

Jenkins Bros, Fox 

Keckley Mfg. Co. 

Minneapolis-Honeywel 
Pe nn * 1nd. Inst. 0) 

eeds & Northrup Taylor Inst. Cos 4 nD. 





General Regulator Corp. 


Seistol “co. ar, Ino, 

3rooke Engineering Leupold & Stevens 

Clark Cooper Co. Manning, Maxwell & Moore 
Cleveland Truel Eauip. Moore Products 

Climax Div, orthern Equip. Co. 


Continental Equip. Co. Republic Flow Meters 


Ww tinghou: ibe & Mfg. 
Wes se \ . 
Wheel t 





VALVE eeeirionans 


boro Co. 
— Neilan Reg. Co. 





VALVES 








Co. 
Philadelphia. “Gear “Works 
Robinette Co., W. C. 


Schwien 


VALVES, Automatic Shut- 
yen Precision Prods. 

n Co. 
Askania Regulator Co. 









For control and quick shut-off of air, gases, 
chemical fluids, water, etc., the trend is to 
automatic valves, but many are also 
equipped with lever or handwheel devices 
for auxiliary handwheel operation. Such 
combinations are available on Rockwell 
Valves in all sizes to 72". 


p.s.i. from sub-zero to high temperatures. 
= Get our Valve Catalog—and ask to re- 





witha Phillie Gear Limitorque Motor Con- 
trol plus a handwheel for emergency 
mgnual operation. When installed, two Autocs 


Shalleres C Controls Atlas Valve Co. 
“ghiabdue 
wiee's 3 Automatic Switch C 





pi ge Mig Bg Sole- Bastian-Bletsing 
noid) 
VALVE OPERATING DE- Climax D 
Valves piyerautl call Davis 
Operated Farris ast — 


t R ke Ml fr! VICES, : ti (See xible lv ve Corp. 
Rockwell V vi fr This 30 PI ipe size Rockwe tt f v Pneumatic le vais e 


Co. 
VALVE POSITION INDI- Friez Instrument 
CATORS general eas Co, 


Allis-Chalmers Grove 
Aills- McCanna 


Automatic Temp. Control 
VALVE OPERATING DE. Automatic Valve Control 


. pcre =~ ag “Eaulp. Co. 
Edison, Instrument Div. 


ceive ‘Rockwell Valve News” monthly 









closed position. 





and Butterfly Valves 





264 Eliot Street ° 


W. S. ROCKWELL COMPANY 


Steam Traps 


Fairfield, Conn. 


indicating lights show fully open and fully 


= 





Oil Burners 












Automatic Temp. Control 
Bailey Meter Co. 
Barber Coleman 


Co. : 
Rendix Marine Products 
Rristol Co. 

Pi tle pi eevidenee 


utler- «Md Inc, 
Klee, Indicator Corp. 
Elec, Tachometer Corp. 
Fischer & Porter 


(Continued) 
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Jerguson Gage Co, 
Kieley & Mueller 


Leslie 
M 1 & Moore 
Mason-Netlan Naneter 


Milwaukee Gas Spec. 
Minneapolis-Honeywe!l 
North Amer. Mfg. Co. 








oPw toe 

Parlow 

Paul Valve Co. 
(Continued) 
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WELCH 


Precis'°" Duo- Seal, Vacuum Pumps 


Built 





FOR DEEP VACUUM OPERATIONS © 


- THE W&T ABSOLUTE PRESSURE CONTACTOR | 









* DURABLE ° ECONOMICAL 
° EFFICIENT 







































This sensitive, yet durable 
aheroid device is used for 
actuating an electric circuit 
at a preset value of absolute 
pressure. 


Outstanding features of the 
Contactor, type F-193,include: 




















Fa-193 
Range of 
adjustment .... 0-2 mm Hg. and other ranges 
made to customer’s specifica- 
pen. AS pl eal cra 
le $ 0 Complete 
Sensitivity ..... he | L.., Fy break within 210. with Moker 
Contact rating ..5 ma at 115 volts A.C. 
Repeatability ...0.10 mm Hg. 
} Somat i constrection 
iver pressure protection 1. HIGH VACUUM 4. CONTINUOUS OPERATION 
Additional Information Will Be Supplied On Request 0.1 Micron Guaranteed 5. DEPENDABLE RESULTS 
A-86 2. FREE AIR CAPACITY 
WA L L AC E & TI E ey N A fw 58 Liters Per Minute 6. QUIET OPERATION 
3. FAST PUMPING IFE 
PRODUCTS, INC. at all Pressures 7. LONGER LIF 
4 Le lSactlly (ha aeercy: SMMMlaaned in: Principe Civios Pumps of other sizes and capacities 
Write for details. 





— Electrical Measuring Instruments — | 








‘ ESL| Reducing Valves 


dependable sensitive reraqelaels= ruqged 









am for PLANT STANDARDIZATION —PANEL— 

' METERS FOR 
oe of regulating equipment for industrial PRODUCTION 
plants has been a subject strongly emphasized by LESLIE 

“a for many years to reduce maintenance costs, and store's —SWITCHBOARD— 
5 requirements for repair parts, to increase flexibility in POWER HOUSE 
operation and conversion. METERS 
LESLIE offers these plant standard- 
ization values: PORTABLE 
LABORATORY 
hut. % DEPENDABLE APPROVED PERFORMANCE STANDARDS 
%& LOWEST OVERALL COST PER OPERATING YEAR 
*, WIDE RANGE OF ADJUSTMENT Prone 
rs se INTERCHANGEABILITY OF INTERNAL PARTS Type, we 
3. 





ol 


% RENEWABLE PARTS 
% RECOGNIZED QUALITY AND WORKMANSHIP SPECIFICATIONS: 


“ : 
pi cern reaenaae Sapphire Jewels—High Carbon Tool Steel Pivots— 


SEND FOR your copy of Bulletin— All metal parts are rustproof— 
“Reducing Valves, How to Select 
















Class L-3 and Install”. Alnico Magnets are used in all Welch Meters. 
Sodediag Vobed aoe oe SPECIAL METERS AVAILABLE ON ORDER 
299 Geant Ave... Lynden We doneoy Write for 48 page Meter Booklet. 


ore 








PRESSURE REDUCING VALVES © ¢ PRESSURE CONTROLLERS 
PUMP GOVERNORS. ®2*® © ®& TEMPERATURE REGULATORS 
ELF CLEANING STRAINERS Set LESLIE-TYFON WHISTLES 


W. M. WELCH SCIENTIFIC COMPANY 


1515 SEDGWICK STREET, DEPT. ¢t CHICAGO 1 ILLINOIS 
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VALVES, AUTOMATIC SHUTOFF to VALVES, ELECTRICALLY OPERATED 


Acids 
Asbestos 
Brines 
Chips 
Paper Stock 
Slurries 
Wood Stock 
Non-Metallic . 
Minerals 


Type 7300— 
Motor operated 






Type 7200—Flanged 






















F nic Viael's is the ideal choice for handling such 
materials as those listed—either dry or in suspension—at 
temperatures up to 210 deg. 

Resists both abrasion and corrosion; eliminates 
clogging, plugging, building up; absorbs vibration and mis- 
alignment. 

Open—it’s as free of obstruction as the pipe itself. 
Closed—it’s bubble-tight and it closes tight on all of these 
materials. 

Available in either hand or air operated types in 
sizes from 4 to 12 in. 

Users have found FLEx-Vatve to be the low-cost 

FLSEX-\ solution to tough valving problems. If your present 
VA\ valves aren’t 100% effective, take a look at this one. 
Catalog 455 gives details. 


Flexible Valve Corporation 


336 COMMERCIAL AVE. ¢ PALISADES PARK, N. J. 










DIAPHRAGM OPERATED 
CONTROL VALVES 

in CORROSION 
RESISTING 

ALLOYS 








LAYS! 














STANDARD 
MATERIALS ep cee ele wi 
AVAILABLE agg nese cage 







Hastelloy Durimet 
Monel 


with screwed connections. Stand- 














Everdur Nickel 





pressures to 3,000 psi (cold). 
And most other machine- 
able metals 


























PROMPT DELIVERIES, because 
they’re machined from available 
barstocks .... NO CASTING DE- 


Your requirements for pneumatic 
control valves in many unusual 


stock body valves. Available in 
4", 3" and1” nominal pipe sizes 


ard 600 pound pressure rating can 
be furnished as semi-standard for 


REQUEST BULLETIN AB-10-2-1 


in this and other countries ... 
Atkomatic Valves continue to give 
years of dependable, trouble- 
free service. That's because they 
are extra rugged—built to take 
more than you will demand. Com- 
pact and simple, they are made 
for pressures of one to 3,000 
| pounds. In your plant or on your 
product, you can count on ATKO- 

| MATIC. Send us your individual 

| problem ... maybe we've already solved it! 


ATKOMATIC VALVE COMPANY, 
545 W. ABBOTT STREET, 


Phillips Petroleum 
Preferred Utilities 


R-S Prod. Corp. 

Schade_ Valve "Rite. Co. 
Seely Inst. Co., Inc. 
Sinclair-Collins Valve 
Skaneateles Mfg. Co. 
mith Meter 

Tagliabue Div. 

Valvair Corp. 

Vapor Recovery Systems 
Wheelco Instruments 


VALVES, Automatic Solen- 
Ht (See Valves, Solen- 
r) 





wWMMmM 
2 


VALVES, Balanced 


Acme Scientific 
American wird Co. 


Bristol Co, 
Cash Co. 
Clark Cooper Co. 


Defender finst.. “& Reg. 
Dennison Engineering 
Fischer & Porter 
Fisher Governor Co. 


Mason-Neilan Regulater 
McAlear Mfg. 
Minneapolis-Honeywell 
Natural Gas Equipment 


North Amer. Mfg. Co. 
Northern Equip. Co, 
OPW Corp. 


Powers Regulator Co. 
Republic ea Meters 
R. 1d as Resul 


Schade Valve Mfg. Co. 
Seely Inst. Co., Inc, 
Sinclair Collins Valve 
Spence Engineering Co. 
Swartwout Co, 
Tagliabué Div. 

Trerice Co. 

Watts Regulator Co. 
Wood, Harry W. 








(Continued) 


VENA 


| In thousands of installations . .. 
| 
| 


VALVES, Constant Pres- 
sure 


Assoc. Valve & Engrg. 
Atlas Valve 

Bailey Meter Co. 
Bastian-Blessing Co. 
Brooke Engineering 
Cash Co. 

Clark Cooper Co. 
Climax_ Div. 

Davis Reg. Co. 
Dennison ‘Sengincering 
Fisher Governor Co. 
Foster Engg. Co. 
General Controls 
Grove Regulator 
Hammel-Dah! Co, 
Henry Valve Co. 


Hoke, Inc. 

enkins Bros. 
Keckley Mfg. Co. 
Kieley & M <eller 
~ Mfg. Co, 
Leslie Co. 


Manning, Maxwell & Moore 
Mason-Neilan Regulator 
McAlear_ Mfg. 

Mercon Regulator 

Northern Equipment 

Powers | was Re Co. 

R a 


R-S Prod. Cor 
Schade_Valve Mig. Co, 
Seely Inst. Co. 
Sinclair-Collins Valve 
Spence Engineering Co. 
Swartwout Co. 
Tagliabue Div. 

Taylor Inst. Co. 

Vapor Recovery Systems 
Vaughn-G. E. Witt Co. 
Watts Regulator Co. 


VALVES, Diaphragm 
Adel Precision Produets 
Annin Co. 

Askania Regulator Co. 
Assoc. Valve & Engrg. 
Atlas Valve Co. 
Automatic Temp. 
Bailey Meter Co. 
Baldwin-Lima-Hamilton 
Bastian-Blessing Co, 
Boylston Co. 

Bristol Co, 

Cash Co. 

Climax Div. 

Conoflow Corp, 
Continental Equip. Co. 
Cook Electric 

Davis Reg. Co. 
Defender Inst. & Reg. 
Eclipse-Pioneer Div, 
Emmett Machine 
Farris Engineering 








Control 
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INDIANAPOLIS, 








INC. 
INDIANA 


| Serta For Literature 


Fischer & Porter 
Fisher Governor 
Flexible Valve Corp. 
Foster Engg. Co. 
Foxboro Co, 

General Controls Co. 
Gotham Inst. Co, 
Hagan Corp. 
Hammel-Dahl Co. 


Industrial” Filter 
Johnson Service Co. 
Keckley Mfg. Co. 
Kieley & Mueller 
Klipfel Mfg. Co. 
Laboratory “Seieeaenen 
Ledeen Mfg. 

Leslie Co. 

Manning, Maxwell & Moore 

Mason-Neilan Regulator 

McAlear Mfg. 

Mead Specialties Co. 

Po pen gl -Honeywell 
Natural Gas Equipment 
North Amer. Mfg. Co. 

Partlow Corp. 

Paul Valve Co. 

Powers Regulator Co. 

Refrigerating Spec. Co. 

Republie Flow Meters 

Research Control Insts. 

Reynolds Gas Regulator 

kwell Mfg. 





-8 rretons Cc 
Schade Valve Mfg. 
Scientific Instrument Co. 
Seely Inst. Co., 
Sinclair Collins Vaive 
Spence Engineering Co. 
Swartwout Co. 
Tagliabue Div. 

Taylor Inst. Cos. 
Trerice Co. 

Valvair Corp. 
Vaughn-G. E. Witt 
Watts Regulator 
White-Rodgers Electric 


VALVES, Electrically 
Operated 





Adel Precision Prods. 
Assoc. Valve & Engrg. 
Atlas Valve Co. 
Automatic Products Co, 
Automatic Temp. Control 
Baldwin Locomotive 
Barber-Colman 

Beck Co, 

Bristol Co. 

Brooke Engineering 
Clark Cooper Co, 
Cutler-Hammer, Inc. 


(Continued) 
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REPUI 
2240 Di 





Davis Reg 
Defender 1] 
Denison E 
Distillatior 
Electric 

Flexible \ 


Friez Insi 
General C 
General EF 
Henry Va 
Hills-MoC 


























Shallcross 
Shallcross 
Sinclair-' 
Spence F 
jupreme 
Tagliabu 





Denison 









REPUBLIC 
REGULATING VALVES 


All Republic valves are engineered to 
the specific job on which they are 
used. Cylinder operated valves are 
available in sizes from 3 in. to 24 in. 
Hand operated valves in sizes from 
lin. to 8 in. Lever operated valves in 
sizes up to 16 inch. 

Republic valves are built in all 
pressure standards — both flanged and 
welded ends. Streamlined flow through 
parts virtually eliminates erosion. 

WRITE FOR DATA BOOK No. S-40 


REPUBLIC FLOW METERS CO. 
2240 Diversey Pkwy. Chicago 47, Ill. 


REPUBLIC 





INSTRUMENTS ¢ CONTROLS 





























Davis Reg. Co. Eclipse-Pioneer Div. 
Defender Inst. & Reg. Farris Engineering 
Denison Engineering Fisher Governor 
Distillation Products Flexible Valve Corp. 
Electric Valve Mfg. Ford Reg. Valve 
Flexible Valve Corp. Foster Engg. Co, 

Foster Engg. Co. General Controls 

Foxboro Co, General Electric Co. 
Frick Co, General Regulatcr Corp. 
Friez Instrument Hagan Corp. 

General Controls Co. Hammel-Dahl Co. 
General Electric Co. Hays Corp. 

Henry Valve Co. Hills-McCanna 
Hills-MeCanna Hydraulic Controls, Ine. 
enkins Bros. Jenkins Bros. 

Keckley Mfg. Co. Johnson Service Co. 
leley & Mueller Keckley Mfg. Co. 
ont Mig. Co. aan 1 earned 

; y 4 Ledeen ; 

~_ Leslie Co, Leslie Co, 
agnatrol Valve Corp. Leupold & Stevens 
anning, Maxwell & Moore Mason-Neilan Regulator 
Marsh" Corp., Jas. P. MecAlear Mfg. 
Mason-Neilan Regulator North Amer. Mfg. Co. 

is-Honeywell Paul Valve Co. 
North Amer. Mfg. Co. Perfex Corp. 
Northern Equipment Co, Philadelnhia Gear Works 
Paul Valve Co, Powers Regulator Co. 
Penn Electric Switch Republic Flow Meter 
Perfex Corp. Rockwell Mfg. 
hiladelphia Gear Works R-S Prod. Corp. 
Preferred Utilities Schade Valve Mfg. Co. 
R- rod. Corp. Seely Inst. Co. 
Schade Valve Mfg. Co. Shallcross Controls 
Seely Inst. Co., Inc. Sinclair-Col'ins Valve 

: Shallcross Controls Shand & Jurs Co. 

. Shallcross Mfg. Co. Svence Engineering 
Sinclair-Collins Valve Sterling Eng. Co. 
Spence Engineering Co. Sundstrand Machine Tool 
Supreme Elec. Prods. Valvair Corn. 

Tagliabue Div. Vectron, Inc. 
eelco Instruments Waterman Eng. Co. 


White. Bec. Co, 
ge lg ie VALVES. Lubricated Plug 
VALVES,  Hydraulically ao te. 





Operate: T 

Aeme Industrial Industrial. Filter 

-_ Precision Parker Appliance 

~y Regulators Inc. ae a 

Askania Regulator — VALVES. mag ht clea 

Assoc. Valve & Engrg. (See Valves, Diaphragm; 

Atlas Valve Co. Valves, Electrically-op- 

Auto.. Temp. Control erated: Valves. Hy- 

Bailey Meter draulically-operated ; 

Baldwin Locomotive Valves, Solenoid) 

Barber Colman Co. VALVES, Pressure Relief, 

Cash Co. Reducina, ete. 

Clark Cooper Co. Acme Industrial 

Conoflow Deep. Adel Precision Prods. 

Continental Equip. Co. American Meter Co. 

Controls, Inc. Ashton Valve Co. 

Defender Inst. & Reg. Askania Regulator Co. 

Denison Engineering Assoc. Valve & Enagrg. 
(Continued) (Continued) 
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YOUR SAFETY VALVES //f 





" 4 fe y/ ; . : ; ; " : ) : 
A safety valve that sticks is about as safe as a time bomb 


Only BalanSeal© and FarriSeal© provide the positive protection at all times 
and under all operation conditions that makes them reliably safe. 

Unique in design and principle, the BalanSeal Safety-Relief Valve has a 
protective bellows which is proportioned to eliminate any unbalanced down- 
stream forces on the valve disc—which is perfectly balanced on its seat at the 
set pressure. Like its companion, the FarriSeal Valve, the guide, stem and spring 
are completely isolated from the lading fluid for perfect protection. 

Pioneered by Farris Engineering Corp., Balan- ™ 
Seal, as thousands of installations are proving, 
is ideally suited for use wherever a collecting 
system is required for a series of safety-relief 
valves. It permits higher downstream pressure 
with consequent smaller piping—a feature which 
often permits savings in piping costs as high 
as 15 times the cost of the valves. The sole force 
opposing the opening of the valve is the spring. 
Static or surge downstream back pressure can- 
not affect the disc and has no effect on the 
relieving point. 

You'll want to know more about the revolu- 
tionary safety-relief valve that can’t stick under 
any circumstances. BalanSeal is described in 
detail in Bulletin No. 51B. Send for it today. 


















Patented 
and 


Patents 
Pending 


SAFETY and RELIEF VALVES 


FARRIS ENGINEERING CORP. 
@ 7985 536 Commercial Avenue Palisades Park, N. J. 
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VALVES to VISCOSIMETERS 








“ urs ae 
Where 2 om Fal e 

















































































Millivac vacuum tube meters are un- 
usual measuring instruments which cover 
functions and ranges beyond those of 
ordinary vacuum tube meters. 


MY-11A DC micro-micro-ammeter, 10 uA 
to 10 A DC 


MV-15A DC microvolt meter, 0.5 uV to 1 V 


MV-17B High impedance DC millivolt meter, 
50 uV to 1,000 V 


MV-18B RF Millivolt meter, ImV to 1,000 V, 
1 MC to 2,500 MC 


MV-73B Multi-meter, 10 mV to 1,000 V, AC, 
DC, RF, also 0.1 uA to 10 A, AC, DC, 
and 6 ohm ranges. 


Millivac meters feature highest sensi- 
tivity in conjunction with stability and 
minimum circuit loading. Our RF probes 
have input capacities down to 1.25 
MMF. All instruments are available with 
change-over switch for operation of ex- 
ternal meters and recorders. In addition, 
a complete line of Millivac electronic 
recorders features the well-known San- 
born heat-writing unit in combination 
with Millivac amplifiers. 


Our Engineering Department will glad- 
ly assist you in solving unusual measuring 
problems. Write for our bulletins and 
free technical advice. 


Millivac Instrument Corporation 
Box 997, Schenectady, N. Y. 














Atlas Valve Co. 
Autoclave Engineers 
Bailey Meter Co. 
Bastian-Blessing Co. 
Bristol Co. 

oa ag Sharpe 


Clark Cooper Co. 
Climax Div. 


Eclipse-Pioneer Div. 
Farris Engineering 


Fulton- Sylphon 

General Controls 

Gotham_ Inst. Co. 

Grove Regulator 

Hagan Corp. 
Hammel-Dahl Co. 

Henry Valve Co. 

Hoke, Inc. 

instrument Repair & Mfg. 
Johnston & Jennings Co. 


— ns 
ieley & Mueller 

Rlipfel Mfg. Co. 

Lammert & Mann Co. 





in Co. 
Maxwell & Moore 
Marsh Corp., Jas. P. 


cAlear Mfg. 








Mead Specialties 
Mercon Regulator 
t lis- Honeywell 








Natural Gas Equipment 


‘owers Megulator Co. 
Preferred Utilities 
Republic Flow Meters 
R-S Products Corp. 
Ruska Inst. Corp. 





s Co. 
Spence Engineering Co. 
Swa it Co. 


Tagiiabue Div. 
Taylor Instr. Cos. 
Trerice Co. 

apor Recovery Systems 
Victor Equipment Co. 
Watts Regulator Co. 


VALVES, Proportional Air- 
Gas 


American Meter Co. 
Askania Regulator Co. 
Automatic Temp. Control 
Barber-Colman 


Cutler-Hammer, Inc. 
Fisher Governor Co, 
General a 
Hagan 

Hammel- Dahl Co. 


& Mann Co. 
Mason-Neiflan Regulator 
North American Mfg. 
Parker Appliance Co. 
R-S& Prod. Corp. 
Tagliabue Div. 

Trerice Co, 


VALVES, Regulating 
Am. Gas Furnace Co. 
American Meter Co. 
Arca Regulators, Inc. 
Askania Regulator Co. 
Assoc. Valve & Engrg. 
Atlas Valve Co. 
Autoclave Engineers 
Automatic Temp. Control 
Railey Meter Co. 
Barber Colman 
Bastian-Blessing Co. 
Boylston Co. 

Bristol Co. 

Brooke Engineering 


(Continued) 
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HONEYWELL DIAPHRAGM 
MOTOR CONTROL VALVES 


e Compare the Honeywell Series “700” with any other wide band 
proportional control valve. Your comparison will prove it can’t be 
matched for sensitivity, dependability and low maintenance. 
Available in a wide range of styles and sizes. The Honeywell line 
also includes liquid level controllers and diaphragm motor opera- 
tors of both the spring and springless types. 

Write for Catalog 700-2 for detailed information on diaphragm 
motor valves and Bulletin 750 for Control Valve Sizing Data. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 
4579 Wayne Ave., 


Philadelphia 44, Pa. 


Honeywell 





ee ee 


Cash Co. 
Clarke Cooper Co. 
Climex Div. 


Davis Beg, Co. 
Defender Inst. & Meg. 
Electronic Corp. 
Erickson Specialty 
Farris Stacon 

Fischer & Porter 
Fisher Governor Co. 
Flexible Valve (orp. 
Ford Reg. Valve Co. 
Foster Engg. Co. 
Foxboro Co, 

Friez en Div. 
Fulton Sylphon Div. 
General Controls Co. 
Grove Regulator 
Hagan Corp. 
Hammel-Dahl Co. 
Hannifin Mfg. Co. 
Hi In 





Leslie Co, 

Manning, Maxwell & Moore 
Mason-Neilan Regulator 
McAlear iv. 

Mead Specialties Co. 
Mercon Regulator 
lis-Honeywell 
Roteret Gas Equipment 
North Amer. Mfg. Co. 
Northern — Co. 








Podbielnisk, Tne, 
Powers Regulator Co. 
Preferred T'tilities 
Renublic Flow Meters 
Robertshaw ene 
R-S Prod. Cor 

Rugka Inst. Corp 

Schade_ Valve Mie. Co. 
Seely Inst. Co., Inc. 
Shallcross Controls 
Spence Engineering Co. 
Swartwout Co. 
Taglinbue Div 

Taylor Inst. Cos. 
Trerice Co, 

Vapor Recovery Systems 
Vaughn G. E. Witt 
Waterman Engineering 
Watts Regulator Co. 
Wheelco Instruments 


VALVES, Safety Fuel 
Shutoff 





American Meter Co. 
Anrnin Co 
Askania easter Co. 
Atlas Valve Co. 
Automatic Products Co. 
Automatic Switch Co. 
Rastien-Rlessing 
ristol_ Co, 
Cash Co, 
Clark Cooper Co. 
Climax Div. 
Continental Equip. Co. 
Davis Reg. Co. 
Eclipse Fuel Engg. Co. 
Farris Engineering 
Fisher Governor 
Friez Instrument Div. 
Fulton Sylphon Div. 
General Combustion Corp. 
General Controls Co. 
Grove Regulator 
Hammel-Dahl Co. 
Henry Valve Co. 
Keckley Mfg. Co. 
Kieley & Mueller 
Leslie Co. 
Lonergan Co. 
Manning, Maxwell & Moore 
Mason-NeHan Regulator 
Milwaukee Gas Specialty 
Minneapolis- Honeywell 
Natural Gas Equipment 
North Amer. Mfg. Co. 
OPW Cogp. 
Partlow Corp. 
Penn Electric Switch 


(Continued) 


Phillips Petroleum 
Preferred Utilities Mfg. 
° ucts 
Schade Valve Mfg. Co. 
Seely Inst. Co., Inc. 
Spence Engineering Co. 
yaslatee Div. 

por Recovery Systems 
Viking Instrument Co. 
Wheelco Instruments 


VALVES, Solenoid 

Adel Precision Prods, 

Annin Co, 

Assoc. Valve & Enarg. 
0. 


Automatic Products Co, 
Automatic Temp. Control 
Baldwin-Lima-Hamilton 
Barber-Colman _ 
Clark al Bau 

pine ag dl Equip. Co. 
Cook 

Sethe dea, Inc, 
Davis Reg. 

Denison Engineering 
Distillation Products 
Emmett Machine 
Erickson Specialty 
Foxboro . 

Trick Co. 

Friez Instrument Div. 





Gordon_Co., 
Grove Regulator 
Guardian Elec. Mfg. 
Hannifin Mfg. Co. 
Hays Corp. 
Henry Valve Co. 
Hills-McCanna 
Instrument Dev. 
Kieley & Mueller 


slie Co, 
Magnatrol ver Corp. 
Marsh Corp., 
Sieccessauy icumaveeti 
Northern Equip. Co. 
Partlow Corp. 
Paul Valve Co. 
Perfex Corp. 
Preferred ‘Benne 
R-S8 Prod. Cor 
Sampsel Time ‘Control 
Schade Valve Mfg. Co. 


Labs. 


Sinclair Collins 
Skaneateles Mfg. Co, 
pencer Engineering Co. 
Sterling Eng. Co 
Sundstrand ‘Machine Tool 
Tacliabue Div. 

Taylor Inst. Cos. 

Valvair Corp. 

Wheelco ah 

White Rodgers E 

Yellow Springs Instrument 

VALVES, Thermostat (See 
Thermostats) 

VAR METERS (See Volt. 
ampere Meters, Reac- 
tive) 

VEHICLE TRAVEL RE- 
CORDERS 

Commercial Research 

Cramer 

Elec. Tachometer Corp. 

Knopf Instrument 

Service Recorder Co. 

Speedometer Electric 

U. 8. Taximeter 


VENTURI METERS (See 
Flowmeters, Venturi) 


VENTURI TUBES (Sze 
Flowmeters, Venturi) 


VIBRATION ISOLATORS 
(See Mountings) 


eo PICKUPS 
Amperi 

Baldwins “time- Hamilton 
Brush Development 
Calidyne Co. 

Commercial 2 ~y 
Consolidated Eng 

Crystal Research % abs. 
Boekel & C 





(Continued) 
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Electro Prod. Labs, 


a 
General Electric 
General Radio Co. 
Geophysical Inst. Co. 
Haines Designed Prod. 


Massa Laboratories 
M B Mfg. Co. 
Minnesota Electronics 
Phillips Petroleum 


Schaevits Engineering 
Scott Inc., Hermon 


perry Gyroscope 
Statham Labs. 

Van Dyke Instruments 
Westinghouse Elec, 
Wiancko Engineering 


VIBOGRAPHS 
Baldwin-Lima-Hamilton 
Cambridge Inst. Co. 
Central Scientific ‘Co, 
Chicago Apparatus Co, 
Commercial Research 
Heiland search 
Impact Register Co. 
RCA Div. 

Ruska ri ‘Co. 
Vibration Specialty 
Westinghouse Elec. 


VIBROMETERS 


Aircraft Electronics 
American Inst. Co. 
Associated Research 
Consolidated _ 
Electrocon 
General Flectric 
General Radio Co. 
Heines Destened Prod, 
Hathaway ne a 
Heiland search 
Martin-Hubbard Corp. 
Massa Laboratories 
M. B. Mfg. Co. 

Co. 





Van Dyke Instruments 
Vibration Specialty 
Walkirt Co. 
Westinghouse Elec. 


VIBROSCOPES 
Aircraft Electronics 
Amperite Corp. 

Brush Development 
Century Geophysical 
Coleman Instrument 
Commercial Engs. Labs. 
Electro Products Labs. 
General Elec, Co. 
Heiland Research Corp. 
Humboldt Mfg. Co. 
Massa Laboratories 
M. B. Mfg. Co. 

Varo Mfg. Co. 


VICAT NEEDLES (See 
Needles Vicat) 


VISCOSIMETER BATHS, 
Constant-temperature 

American Inst. Co. 

Brabender C 

Braun Corp. 

Central Relentific Co. 

nem Inst. & Reg. 

Electric Hotpack Co. 

Fish-Schurman_ Corp. 


Precision Scientific Co. 
rocess & Instruments 
a, Ne ow we n 


Sar, & Co., E. 
Selentifi Glass App. 


Thwing-Albert 

VISCOSIMETER, Brook- 
field 

Brookfield Eng. Labs. 

YiSCesImETERS. Engler 


erican Ini 
(Continued) 





viscost m 
American 
Fumpoldt 
feat 
Precision | 


visroeit 
(For 


PL A 
Humboldt 
Koehler 1 
Selentific 
viscosiM 
Central 8 
Fe 
zx 
Precision 
Sargent & 
scosim 
Vibatle 


viscosiM 
chael 
Fisher 8 
vISCosiIN 
Plastic 
Doeleam | 
Norcross ¢ 
Southwest 
— 





VISCOs!! 
wood 
ca 
Hiergesel! 
Ruehfel ¢ 


viscosi| 


Precision 
Ruehfel | 


visecosi 
hode 


American 
Boekel & 





viernes! 
General 
Precision 
viscos 
Gerin ( 
visens' 
LATO! 
lors, A 





ea a a ee eee ee et 


>. 
od. 


gler 











Central Gelentific | Co. 
Hmbeld Mtg. Co. 
Prone Selentific Co, 


macosIMETERS, Fenske 
. Co, 


Prec. Inst. 
Precision Scientific 
VISCOSIMETERS, Ford 

or 
Central Sereetitie Co. 
Humboldt Co. 
Koehler Instrument Co. 
Scientific Inst. Co. 
VISCOSIMETERS, Hoep- 


Central Scientific Co. 
egg tag Co. 


Phoenix Prec. Inst. 
Precision Scientific 
Sargent & C 





VISQSIMETERS, Kine- 

matic 

joan Inst. Co. 
Fischer & Porter 

Pusher Scientific Co, 

Hiergesell & Sons 


Koehler Instrument 
Precision Scientific Co. 


VISCOSIMETERS, MacMi- 
Fisher Scientific Co. 
VISCOSIMETER (For 
Plastic aad Fluids) 
Doeleam Corp. 

Norcross Corp. 
feuthwestern” ‘Ind. Elec, 


VISCOSIMETERS, Record- 


Coleman Inst. 


Orp. 
Fischer & Porter 
Hayes Scientific App. 


Norcross Corp. 
Precision Scientific 

















VISCOSIMETERS, Red- 
—— 
American Inst. — 
Hiergesell & 
Ruehfel 3 
ety LD ee Saybolt 
Boekel & Co. 
Central Scientific .Co. 
Corning Glass Works 
Eitzen Co, 
Fisher Scientific 
Hiergesell & Sons 
umboldt Mfg. Co. 
Kimble Glass Co, 
Mona 


Mfg. Wks. 

— Relentific Co. 

Ruehfel Co. 

Zubr, "ine.. Henry 

So rg ala Seott 

neg Co. 
& Son 

Precision Scientific Co. 

Ruehfel Co. 


Rargent & Co. 
Scott Testers 


eee Peres. Stormer 
0, 
Central Scientific Co. 





Hiergesell & ons 
Industro-Scientifie Co. 
Thomas Co., Arthur H. 
VISCOSIMETERS, Ubbel 
hode 


American pa. Co. 
Boeke! 
Central Relentific Co. 
Fish-Sehurman Co. 
Fisher Scientific 
Hiergesell & Sons 
Precision Scientific Co. 
Sargent & Co. 
Toes METERs, 
eneral Elec. Co, 
Prete Scientific 
sgl GAGES 


Zahn - 


~~ sai REGU- 
LATORS (See Cantrol- 
lors, Automatic, Viscosity 


VISCOSITY py BES 
Cargille, R. 


Co. 
Fischer Porter 
Gardner Sune 


ix Prec. Inst. 
Precision Scientific 


VOITARE ADJUSTERS, 
AUTOMATIC 

Amplifier Co, 

General Elec. Co. 

Tdeal Commutator: Dresser 


0. 
Rock'rell Engr. 
Role ht a , 

lectric Co. 
Sorensen & Co. 


VOLTAGE DETECTORS 
(See Detectors, Voltage) 





VeLTaet Divs DERS, 
Dividers, Voltage) 


VOLTAGE, HIGH (above 
2300 volts) Indicators 


Ballantine Labs. 
Bradshaw Instruments 
Cole Instrument 

Dale Instruments 

Feiler Besucerins 
General Elec 

eneral Physical Lab. 
deal Commutator Dresser 
Leeds & Northrup Co, 
Meters, Inc, 

Precision Apparat 
tawson Electrical “inst. 
toller- 

Sensitive Research Inst. 
Shallcross Mfg. Co. 
herron Metellic 
Triplett Electrical Inst. 
Westinghouse Elec. 
Weston Elec. Inst. ‘Corp. 


VOLTAGE, HIGH (above 
2300 volts) Measuring 
Devi cos 








Associated Research 
Ballantine Labs. 
Barber Labs., Alfred 
Bradshaw Instruments 
Cole Instrument 
Electronic Instrument 
Feiler Engineering 
Ferranti Electric 
Freed Transformer 

Fox Valley Inst. 
General Elec. Co. 
International Resistance 
Leeds &_ Northrup 
Meters, . 

Precise Measurements 
Precision Apparatus 
Radio City 
Rawson Elec. Inst. 
Reiner Electronics 
Roller-Smith 





Triplett Elec, Inst. 
Westinghouse Elec, 
Westinghouse X-Ray Co. 
Weston Elec. Inst. Corp. 


VOLTAGE. HIGH (above 
2300 volts) Testing De- 


American Transformer 
Associated Research 
Bradshaw Instruments 
Cole Instrument 
Electronic Instrument 
Feiler Encineering 
General Elec. Co. 
Industrial Insts., Inc. 
International Resistance 
MacLeod & Hanopol 
Miller Co., Bertrand F. 
Precise Measurements 
Precision Apparatus 
tadio City Products 
aytheon Mfg. Co. 
leet Electronics 
ee oe Co. 





— Research Inst. 
Shallera Mfe. Co. 
herron * Metallic 
Simpson_ Electric 


Westinghouse Elec. 
Weston Elec, Inst. Corp. 


VO'TAGE REGULATORS 
(See Reaquiators, Auto- 
matic, Voltage) 


VO'TARE SUPPLIES 
(See Power Supplies) 


VOLT-AMMETERS 
Am. Elec. Sales Co. 
Assembly Products 
Associated Research, 
Pradshaw Instruments 
Beckman Instruments 


Inc. 


Dale Instruments 

De Jur_Amsco Corp. 
Electro-Tech Equip. Co 
Electronic Dev. Lab, 
Electronic Tn-trument 
Esterline-Angus q 
Feiler Engineering 
Fox Valley Inst. 
Feneral Elec. Co, 
Hickok Elec. Inst. Co. 
nternational Saetrenent 
awis Engineering 
Meters, Inc. 

recision Apparatus Co. 
Radio Ci City Products 


awson Electrical Inst. 





Sangamo Electric 
Scheuer Mfg. Co. 
Sendur Mfg. 

Sensitive Research Inst. 
Simpson Electric Co. 
Sticht Co. 

Supreme Instruments 
Triplett Electrical Inst. 
U. 8. Gauge 

Welch Scientific 
Westinghouse Elec. 
Weston Elec, Inst. Corp. 
Wheelco Instrument 
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VISCOSIMETERS to VOLT-AMMETERS 






















































































Two of many different styles of 
pneumatic control valves for ra- 
diators, convectors and air con- 
ditioning units. 


FLOWRITE DIAPHRAGM VALVES 
Insure BETTER Control and Extra Years of 


Dependable Service 





Compressed Air or Water Operated 


VALVE TOP—Durable moulded neoprene dia- 
phragm (1) has positive sealing bead which 





1 
S 












non mo zn” provides increased sealing action with in- 
and Top. baw creasing control pressure. Efficient diaphragm 
Only 4 Bolts form insures ample and constant operating 


power thru full travel. Piston Plate Assembly 
(2) has a free floating thrust plate which 
absorbs side thrust. Closely guided piston 
plate maintains stem in accurate alignment. 


Compressed 
Air or 
Water 

Operated 


CRA RAR A wenennnnennenennees 


Ww 
N 


NAARAAANSS SB yee ewes seen: 
“8 NS GO 
as 
=—— 


Adjustment Screw (3)—Ball bearing non- 
rising type with starting pressure adjustable 
from 0 to 17 psi. Has enclosed rust proofed 
steel spring for full travel in 5 or 10 psi. 
control pressure change. 


Bonnet Assembly (4)-——Polished stainless steel 
stem in preformed lubricated metallic pack- 
ing insures long life and low hysteresis. 


lubricator 





VARIETY of VALVE BODIES and TRIM Sizes 
” thru 8” —For line pressure up to 250 Ibs. 
per square inch. Rugged construction to 
withstand piping strains. Single seat Stainless 
Steel V-Port, or double seat, bronze and stain. 
less steel trim. Double unions and flanged 
ends. Available normally open (direct acting) 
or normally closed (reverse acting) and 3- 
way mixing type valves. 


Phone nearest office for prices. 


THE POWERS REGULATOR COMPANY 


60 Years of Temperature and Humidity Control 
Offices in Over 50 Cities—See Your Telephone Directory 
Factory and General Offices: 3434D Oakton St., Skokie, Ill. 














INSTRUMENTS THAT STAT ACCURATE 


Medel 26—D. 5 
AC, Model 36—RF. 3%" 
= Instrument, Bakelite 





VOLT-AMPERE-HOUR METERS to VOLTMETERS 


LET SIMPSON ENGINEERS HELP YOU 
SOLVE YOUR INSTRUMENT PROBLEMS BE. ol 


Back of every Simpson product is the combined and 
co-ordinated abilities of the industry’s finest design 
engineers, outstanding production experts and highly 
skilled technical workmen. Every Simpson instrument 
-is outstanding for greater ruggedness and accuracy, 
because of the full bridge-type construction and, soft 
iron pole pieces. 


Manufacturers of 


PANEL AND SWITCHBOARD INSTRUMENTS © AC MOVING 
VANE TYPE ¢ PERMANENT MAGNET TYPE © AC RECTIFIER 
TYPE © THERMOCOUPLE TYPE © DYNAMOMETER TYPE @ 
PANEL WATTMETERS © CASE SIZES RANGE AS FOLLOWS: 
14%4".214".314"-414".7".9" IN MOST MODELS 


ALSO COMPLETE LINE OF RADIO, TELEVISION 
AND ELECTRONIC TESTING EQUIPMENT 


WORLD FAMOUS 


Model 260 
VOLT OHM-MILLIAMMETER 
There are more Simpson 260 high 
sensitivity volt-ohm-milliam- 
meiers in use today than all others 
combined. 











RANGES 
Model 260 Volt-Ohm-Milliammeter 
0,000 O 000 









amperes, 





i op nnd Be: 
10. "Decibels i } ranges}: —12 to+ 
55 0-2 (12 ohms 
Toterh 0- 008 000 (1200 ohms = 
ter), 0-20 megohms. (120,000 ohms 
center). 


[SIMPSON 303 VACUUM TUBE 
Ne ew: VOLT-OHMMETER 


The 303 can be used as an electronic DC voltmeter, 
an ohmmeter, an AC voltmeter, an AF voltmeter, 
an RF voltmeter (with accessory probe). an output- 
meter and an FM indicator; 60 to 70% more com- 
pact than any similar instrument. Low current con- 
sumption, wide voltage and resistance ranges make 
it an extremely versatile instrument. 


SPECIFICATIONS 


DC VOLTAGE: Renmee—t 2, 12, 60, , 1200 
(30,000 with Accessor: a ~ Voltage Probe): Input 
Resistance—10 megohms for all ranges. DC Probe 
—-with one megohm isolating resistor. Polarity re- 
switch. OHMS: Ranges—1i1000 (10 ohm 
(1000 ohms comer) 1 megohm (19.000 ohms — 
































5—D.C., Model 55— 


A Clear, Readable Dial in or Daylight 
SIMPSON JLUMUNAYED DIAL PANEL METERS 


0 me ee ,000 ohms centers) 
vo 60. 300" 1200. Im Wea (with cable) 


Rai 
nse—Flat 25 to 100, i000 cytes. SSECIBELS: 
0 to at ah +4 to +37 +51, to 
nf M. W., 600 ohms. GALVA NOMETER, Zero 
center for FM Giectiminator alignment and other galvanometer applica- 
tions. R. F. VOLTA : (Signal tracing with Accessory High Fie Fre pency 








Medel 2 
AC. 3%" Round Instrument, 
Bokolite Case 





D.C., Model 


s9— 
ac, Model 39 —RF. 44" Model 126—D.C, Model 156 Model 125 — 
Rectangular Instrument, oe 2%" Round Instru- 
lite Coxe ment, Bakelite Cose 






Bokelite 


od. Cc, 
1S5S—A.C. 2¥4" Round tone —aAc. 
ment, Bakelite Cose 





multiple ranges. 


RAWSON METERS 





MULTIMETERS and REGULAR METERS 
AC and DC types, high accuracy, 





Y 


2 milli 


1 
es to 3 


AC. 





FLUXMETERS 


zero, 


most 





pere DC. 


ELECTROSTATIC VOLTMETERS 
Ranges 100-v. to 35,000-v. AC or DC 
Resistance exceeds million me 
Can measure static electricity. 


hms. 


Laboratory and production measure- 
ments on magnets and magnetic cir- 
cuits. Single push button return-to- 


ROTATING COIL GAUSSMETER 
recent 
measuring magnetic field strengths. 
Measures from a few gausses to 
120 kilogausses. 


Special apparatus built to erder 
Write for details and estimates 


RAWSON ELECTRICAL 
INSTRUMENT COMPANY 


development for 


112-b Potter St. Cambridge, Mass. 
REPRESENTATIVES 
CHICAGO Los ANGELES 
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ode Model 127—D.C., Model 157 


2" Rectangular In- 
strument, Bokelite Case 


VOLT-AMPERE-HOUR 
METERS 


Ferranti Electric, Inc. 
General Y"lectric Co. 
Minneapolis-Honeywell 
Roller-Smith 

Sangamo Electric 
Westinghouse Elec. 


VOLT-AMPERE METERS, 
REACTIVE 


Cole Instrument 
Electrieal Facilities, Inc. 
Esterline-Angus_ Co. 


Co. 
Hickok Elec. Instrument 
Landis & Gyr, Inc. 
Sangamo Electric 
Sensitive Research Inst. 
Triplett Elec. Inst. 
Westinghouse Elec. 
Weston Elec, Inst. 


VOLTMETERS, A-c. Ree- 
tifier 

Ballantine Labs. 
Bradshaw Instruments 
Burlington Instrument 
Dale Instruments 

e Jur-Amsco Corp. 
Dittmore & Freim:th 
Electronic Instrument 
Feiler Engineering 
General Electric Co. 
General Radio Co. 
Hewlett-Packard 
Internationa) Instrument 
Marion Electrical Inst. 





Simpson Electric Co. 
Sterling Mfg. Co. 
Triplett Elec. Inst. 

U. §. Gauge Co. 

Welch Scientific 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 


VOLTMETERS, Contact 
Making 
Assembly Products 


Cole Instrum 

Edison Blectrical Controls 
Electric Des, & Mfg. 
Electric Laboratory 
Electric Tachometer Corp. 
Electronic Development 
Engineering Labs.. Inc. 
Esterline-Angus Co. 
Ferranti Electric, Inc. 





Hickok Electrical Inst. 
(Continued) 


Medel 180 — Di 
only. we Threaded Ring 
Mounting T, 


Crystal Probe). hw ngid —20 volts ns a oa Eyequency. 
M.C. LINE VOLTAGE: 105-12 50-60 cycles. ss aches 
3%” (bakelite case). Weight: 4 Ibs. Seisitas Wt.: 6% 1 


SIMPSON ELECTRIC COMPANY 


5200-5218 W. KINZIE STREET, CHICAGO 44, ILL 
Current COL 1-122) 


ype, Bakelite Case In Canada: Bach-Simpson, Ltd., London, Ontario 





Hickok Elec, Inst. Co, 
Industrial Control Co. 
Microvolts, Inc. 

Rawson Electrical Inst. 
U. S. Gau Sensitive Research Inst. 


un Electric Corp. 
[aco West Corp. 
Triplett Elec. Inst. 
triumph ~~ Co. 


vewis Engineering 
Reliance strument Co. 
Roller-Smith Co. 
Tripleté Elec. Inst. 
Weston Electrical Inst. 
Wheelco Instrument 


VOLTMETERS, Electro- 
static 








cqaaK 


Welch Belentific 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 
Wheelco Instrument 


Supreme Instruments 

Televiso Co, 

Triplett Elec. Inst. 
Welch Scientific 


Winslow Co, Weston Elec, Inst. Corp. 
Assembly Products 
Cambridge Inst. Co. Wheelco Inst. Co. 
Cole Instrument VOLTMETERS, Labora- 
Dittmore & Freimuth tory Sta VOLTMETERS, Micro, 
Ferranti Electric, Inc. Ballantine Tabs. Radio Frequency 
General El B an Instruments Ballantine Labs, 
Hathaway Inst. Burlington Instrument Burlington Inst. Co. 


Electronic Instrument Clarke Inst. Corp. 


Hickok Elect. Tht, Co. Weller Mnsinesring — 


Minnesota Electronics 
Rawson Electrical Inst. Ferranti Electric 
Sensitive Research Inst. General Blectric Oe. 


vy I Measurements Feiler Engineering 


Ferris Inst. Gorp. 
— Elec. Co. 
VOLTMETERS, Indicating gonsitive esaeeels —y oat Be. net of 
Aeemagee eosonch Welch ‘Selntifie’ Bout 

ssociat esearc! elch Scientific Ss h Inst. 
Ballantine Labs. Weston Elec. Inst. Corp. Solvaie “Research, Tat 
Beede Elec. Instrument Triplett Elec. Inst. 

yo. recteas. cota 


Burlington Inst. Co. 

Chicago Indust. Inst. Assembly Prodi VOLTMETERS, Millivolt- 
Beckman Somnrements meters 

Beede_ Elec. Instrument 

Cole Instrument 

Dale Instruments 

Daven Co, 

Delmhorst peirepent 


Clough-Brengle Co. 

Cole Instrument 
Columbia Elec. Mfg. 
Control Corp. 

- gee Instruments 
peace & Freimuth 
Electric Des. & Mfg. 
Flectronie Development 
Feiler Engineering 
Ferranti Electric, Inc. 
General Elec. Co. 
Hickok Elec. Inst. Co. 
xr Eo Instrument 


Assembly so 
so weaned Lal 

an P= 
Bristol 5 
Brown Instrument Div. 
Burlington Inst. Co, 
Cambridge Inst, Co. 


Dale Instruments 
De Jur-Amsco Corp. 


nGustsial Control Co. Dittmore & a 


ndustrial Insts. Inc. 





J-B-T I q Electric Des. 

Kay Blectrio + A, e Electronic Development 

Lewis Engineering Rawson Electrical Inst. Engelhard, Chas. 

oe Hlectrieal Inst. RCA Div. Esterline-Angus | Co. 
eters, inc eller Engineering 

Milter, MC See re BI Roxboro. Co 


Freed Transformer 


Minnesota Electronics Sticht 
General Elec, 


Co, 
Niagara Electrical Inst. Co. 
Precision Apparatus Corp. qurpien ee et, Hickok Elec. Inst, Co, 
Radio City Products Co. Welch Scientific nternationa nstrumen 
Rawson Electrical Inst. Westinghouse Elec. J-B-T Insts, 


RCA Manufacturing Co. Lewis Engineering 
ed ee. Weston Elec, Inst, Corp. te _— Inst. 

ance instrument ag ne 
Roller-Smith Co. VOLTMETERS, Micro Mille 


M. C. 
Millivae Instruments 
Radio-City Products Co. 
Rawson Electrical Inst. 
RCA Manufacturing 
Reiner . Electronics 
Reliance Instrument 


Ballantine Labs. 
Cambridge Inst. Co. 
Cole Instrument 

Dale_ Instruments 

De Jur-Amsco Corp. 
Dittmore & Freimuth 


Sendur Mfg. 

Sensitive Research Inst. 
Shelby Inst. 

Sierra Electronic 
Simpsons Elec, Co. 





Sterling Mfg. Co. General Electric Co. Roller-Smith 
Sticht Co. General Radio Co. Sensitive Research Inst. 
(Continued) (Continued) (Continued) 


































t. 
it. 


volt. 














Re erg tere 





STILL THE FINES 





game egmomemmenanny prammmcnnnn? 








T IN ELECTRONIC VOLTMETERS 









































MODEL 302B MODEL 304 
MODEL |FREQUENCY RANGE| VOLTAGE RANGE | INPUT IMPEDANCE ACCURACY 
1 millivolt to 1/2 meg. shunted 2% up to 100 KC 
300 | 10 to 150,000 cycles} 190 voits by 30 mmfds. 3% above 100 KC 
302B J 2 megs. shunted by | 39% from 
Battery | 2 to 150,000 cycles | jon microvolisto | 8 mmfds. on high| 5 to 100,000 cycles; 
Operated volts ranges and Il 5mmfds. 5% elsewhere 
on low ranges 
3% except 5% for 
1 millivolt to 100 | 1 meg. shunted by | frequencies under 
30 cycles to volts except below |9 mmfds. on low] 100 cycles and over 
304 5.5 megacycles 5KC where max. | ranges. 4 mmfds. on} 3 megacycles and 
range is 1 volt highest range oe over | 
vo 
Measures peak val- 
ves of pulses as 
short as 3 micro- 
seconds witha repe- 

305 tition rate as low as | 1 millivolt to 1000 Same as 3% on sine waves 
20 per sec. Also | volts Peak to Peak Model 302B 5% on pulses 
measures peak val- 
ves for sine waves 
from 10 to 150,000 
cps. 

310A 10 cycles to 100 microvolts to Same as 3% below 1 MC 
2 megocycles 100 voits Model 302B 5% above 1 MC 








tenth of a microampere. 





PRECISION SHUNT RESISTORS 
Four different types of Precision Shunt Resistors, 
varying from 1 to 1000 ohms, permit the Voltmeters to 
be used to measure currents from 1 ampere to one- 





MULTIPLIERS 

Five different types of Multipliers, 
whose input resistance varies from 
5 to 40 megohms, permit the 
voltage range of the Voltmeters 
to be increased 10 or 100 times. 


1300A 








MODEL 220A 

BATTERY OPERATED DECADE 
AMPLIFIER gives exact vol- 
tage gains of 10 or 100, 
permitting a corresponding 
increase in voltmeter sensitivity 
from 10 to 150,000 cycles. 








BALLANTINE pioneered circuitry and manufacturing integrity assure the maximum in 


SENSITIVITY * ACCURACY « STABILITY 


@ All models have a single easy-to-read logarithmic 


voltage scale and a uniform DB scale. 


® The logarithmic scale assures the same accuracy at 


all points on the scale. 





@ Multipliers, decade amplifiers and shunts shown 


above extend range and usefulness of voltmeters. 


amplifier. 


For further information, write for catalog 


112 FANNY ROAD, BOONTON, N 


@ Each model may also be used as a wide-band 





EW JERSEY 
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VOLTMETERS to VOLUME CONTROLS 








-COLE-} 


INSTRUMENTS 











oo 0) Memes 


fUMtrny 











gracet 





Panel Type 
Electrical Instruments 


furnished with round or square cases 
in standard and special ranges. 








Portable 
Electrostatic Voltmeters 


\ available in all high ranges in single 
and multiple scales, 


Case style shown above also available 
in Portable Precision Electrical Instru- 
ments and Portable Precision Pyrom- 
eters. 


Other Cole Products 


e Pyrometers—Portable and Mounted 
Types 

© Long Scale spot-of-light pointer type 
Instruments 


Industrial Analyzers 

Aircraft Electrical System Testers 
Megohmmeters 

insulation Testers 

Phase Sequence Indicators 

Decade Boxes 

Selector Switches 

Current Transformers 

Shunts -¢ Resistors 
Potentiometers 


Ask for Complete Cataleg 


COLE Instrument Co. 


1320 S$. Grand Ave., Los Angeles 15, Calif. 
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PRECISION 
INSTRUMENTS 


For an illustrated description of how PERMOPIVOTS are made, 
ask for the PERMOPIVOT booklet... Free on request. 


Shallcross Mfg. Co, 
Sierra Electronic 
Simpson Elec, Co. 
Southwestern Ind. Elec. 
Standard Science Sup. 
Sun Manuf. 

Taco West 
Thwing-Aibert inst. Co. 
Triplett Electrical Inst. 
Weich Scientific 
Westinghouse Elec. 
Weston Elec, Inst. 
Wheelco Inst. 


Corp, 


VOLTMETERS, Millivoit- 
meters, A-c, Rectifier 


Ballantine Laboratories 
Beckman Instruments 
Burlington instruments 
Dale instruments 

De Jur-Amsco Corp 
Dittmure &~ Fre:. eh 
Electronic Development 
Electronic Instrume.t 
Feiler Engineering 
General Electric 
Hewlett-Packard 
International Instruments 
Marion Electrical Inst. 





c. 
Weston Elec, Inst. 


VOLTMETERS, Oxide 


Rectifier 
Assembly Products 
Clough-Brengie Co. 
Cole Instrument 
¥ Instruments 
Jur-Amsco_ Corp. 
Electric Des. & Mfg. 
Dev. Lab. 
Feiler Engineering 
General Elec, Co. 


kK 

Radio Co. 
Hickok Elec, Inst. 

— Int. 
Ine 


Corp. 





i} 
= 








3 \ 
jun Manufacturing 
nay Instruments 


‘est Corp 
Triplett Electrical Inst. 
: fg. Co. 


ph Y 
Welch Belentitic 
Westinghouse Elec, 
Weston Elec. Inst. Corp. 
Hickok Elec. Inst. Co. 
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“Instrument 
fic 


VOLTMETERS, Peak 
Ballantine Labs. 
Barber Labs., Alfred 
Clarke Inst. Corp. 
Clough-Brengle Co. 
Cole Instrument 
Electronic Dev, Lab. 
Keiler Engineering 
Fox Valley Inst. 
General Elec. Co. 


0 Co. 
ok enna * net. Co. 
Kay Elect 


Corp. 
Rawson Elec. Instrument 
RCA Mfg. Co, 

Rowe z 
ee eee Research Inst. 
Triplett Elec, Inst. 


VOLTMETERS, 
oo aoe & Engrg. 
Bristol Co, 

Brush Development ~* 
Cambridge Inst. Co. 
Cole Instrumen 
pnceinare. Chas. 
Esterline-Angus Co. 
nedes instrument 











ieneral Co. 

eet & Northrup Co. 

Precise \!easurements Co, 

Roller-Smith 

Sanborn Co, 

Southwestern ut. Elec. 
Appar: 

Sticht Co, 


Westinghouse Elec. 
Wheelco Instrument 


coe Thermio- 
nie Recetifi 

Ballantine Laie, 

Barber Lal 


itrument 
Electronic Dev. Lab. 
General Elec. Co. 
General Radio Co. 
Measurements Corp. 
eters, Inc, 
Triplett Elec, Inst. 


VOLTMETERS, Thermo 





ur-Amsco Corp. 
Electronic Development 
General Elec, 


‘Ciantane 


Recording 


Lewis Engineering 
Meters, Ine, 
Rawson Electrical Inst. 
Sensitive Research Inst. 
Sun Manufacturing 
Triplets Electrical Inst. 
Welch Scientific 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 
heelco Inst. Co, 


VOLTMETERS, Vacuum 
Tube 


Aerovox Corp. 
Ballantine Labs, 
Barber Labs., Alfred 
Beckman Instruments 
Bradshaw Instruments 
Cambridge Inst, Co. 
Clippard Inst. Lab. 
Clough-Brengle Co, 
Cole Instrument 
Dayton Acme Co. 
Electronic Dev. Lab. 
Electionic Instrument 
Electronic Mfg. 0, 
Electro Products Lab. 
Engineering 
Freed Transformer 
General Elec. Co. 
General Radio Co. 
Hewlett-Packard 
Hickok Elec. Instrument 
nd‘strial Control Co. 
Instrument Electronics 
ackson Elec, 


ints Corp. 
lillen Mfg. Co, 
Hivac Instruments 
Electronics 
Precision Apparatus Co. 
Radio City Products Co. 
RCA Div, 


Reiner Electronics 

















Seer 
= 
e 
_ 




















cic’ 
Tr lett. Electrical Inst. 
riumph fg. Co. 
Victoreen Instrument 
Welch Scientific 

Weston Elect. Inst, Corp. 


VOLT-OHMMETERS 


Associated Research 
Beckman Instruments 
Beede Elec. Instrument 
Bradshaw Instruments 














Clough-Brengle Co, 
Cole Instrument 
(Continued) 
























Dale Instruments 
DeJur-Amsco Corp. 
Douglas Radio Labs. 
Electronic Dev. Lab. 
Electronic Instrument 
Feiler Engineering 
General Elec. Inst. Co. 
Hickok Elec, Inst. Co, 
Instruments Labs. 
Jackson Electrical Inst. 
Meters, Ine. 

Precision Apparatus Corp. 
Radio City Prod. 
Rawson Electrical Inst. 
RCA Div, 

Reiner Electronics 
Roller-Smith 

Sensitive Research Co. 
Shallcross Mfg. Co. 
Sherron Metallic 
Simpson Elec, Co, 
Sticht Co. 

Superior Instruments 
Taco West Corp. 
Triplett Electrical Inst. 
Triumph Mfg. Co. 
Universal Inst. Co. 
Welch Scientific 
Westinghouse Elec, & Mfx 
Weston Elec. Inst. Corp. 


ve San 
ME 


Paes cm Minne 
Dale Instruments 
Electronic Development 
Electronic a 
Feiler Engineering 
International Instruments 
Instruments ate. 

ackson Elec. 

Marion Hlectrtesl Ton. 


eters, Inc. 
Millivac Instruments 
Precision Apparatus Co. 


Ri v. 

Roller-Smith &. 
Simpson Electr 

Triplett Elec. _ 
Welch Scientific 
Wesrinshosse Elec. 
Weston Elec. Inst. Corp. 


VOLUME CONTROLS 
Arca Regulators 
Askania Regulator Co. 
Carter Radio Co. 
Centralab Div. 
Clarostat Mfg. Co. 
Daven Co. 

General Radio Co. 
totermee — 


Mallo: 
Poole a des: 
(Continued) 












Shallcr 


Negus, 


Thompso 
Walthan 


La Mott 


Photoswi 
Watts I 


WATER 
Liquid 


WATER 
ERS | 
Meter) 




















heed ae 
Sontvestern faa. Elec. 
n 


as. 0, 
U. 8. Bau 
Utah Radio Prods, 


VOLUME INDICATORS 
Sound 


Amplifier Co. 
og Instrument 
Dale Instruments 
Daven Co. 

ic Development 
Feiler Pameosties 
General io Co, 
Meters, _ 


WATCHES, Chronometer 





0. 
Technical Instruments 
Waltham Watch 


WATCHES, 
Clebar ange 


igin. National yaaa 
‘atch Co, 

_— awe Co. 

Negus, T. 8. 

Wa! tham Watch Co. 


WA BTOnES, hy ; “tecaaatae 
Clebar he h Co. 


Ducommun Co, 

Elgin National Watch 
Hamilton Watch Co, 
Jardur Import Co. 
Meridian Le eas 
Negus, T. S 

Waltham Watch> _ 


BTOuEs, Stop 
a * port al 
Bidd Co. Jam 

Central Scientific on. 
Clebar Watch Co. 
Ducommun Co, 

. Facilities, Inc. 


Comparing 
Co. 

















Fisher Scientific Co. 
Gaertner Scientific Corp. 
jellien, R. P. 
Hamilton Watch 

laeger Watch Co. 
larder Import Co. 
Negus, T. S, J. Dz 
Pastor Stop Watch Co. 
Pierce Scientific Co. 
Precision Scientific Co. 
Racine & Co., Jules 


Scherr Co., — 
Speidel & 


Standard lee. “Time 


Testrite Instrument Co, 
Waltham Watch 
Warren Telechron 
White Co. 

Zernickow Co., O. 


WATCHES, Stop-Electric 
Central Scientific Co. 
Clebar Watch Co. 

Elgin Natl. Watch Co. 
Jaeger Watch Co. 

Jardur Impor 

Precision Scientific Co. 








Standard aa Time 
Sticht 
Stoelting “bo. Cc. H. 


Tagliabue Div. 
Thompson Clock Co. 
Waltham Watch 


wares, ANALYSIS 
OUTFITS 
Beckman Instruments 


Howe & French, Inc. 

La Motte Chemical Prods. 
Taylor & Co., W. A. 

WATER BATHS, Constant 
Temperature (see Vis- 
cosimeter Baths) 


WATER gecouns 


PE wy , Co. 
Bailey Meter Co. 


Kieley & Mueller 
Sa Inc. 

ason-Ne jon Regulator 
McAiear ae 





WATER METERS (See 
Liquid Meters) 


Waren METER TEST- 
ERS (See testers, Water 
3 iter) 


ss 1 

Central Scientific Co, 
avis Reg. C 
erratic 

Tuments Cor; 
McA lear Mfg. Bo, 
recision Scientific Co, 
Tagliabue Div. 
iomas Co,, Arthur H. 





WATTHOUR METERS 
(See Meters, Watt-Hour) 

WATTHOUR METER 
TESTERS (See Testers 
Watthour Meter) 

WATT METERS, Electro- 


sta 

General Electric Co, 
Hickok Elec, Instrument 
Sensitive Research Inst. 
WATTMETERS, Indicating 
Autocall Co, 
Cole ay gd 
oom I 

Hickok Elec. “Inst. Co. 
Landis Gyr 
Niagara Wea Inst. 
Norton Electrical Inst. 
Rawson Electrical Inst. 
Reliance ae Co, 
Roller-Smith 
Sensitive Researeh 
Sticht Co, 
Welch Scientific 
Triplett Elec, Inst. 
Westinghouse Elec, 
Weston Elec, Inst. Corp. 
WATTMETERS, 

Laboratory Standard 
Bird Electronic 
Electrical Facilities Inc, 
General Electric Co, 
Rawson Elec. Inst. 
Roller-Smith . 
Triplett Elec. Instrument 
Welch Scientific 
WATTMETERS, 

Microwave 
Bird Electronic 
Hewlett-Packard Co, 
Kollin Co. 
Sperry Gyroscope Co, 


WATTMETERS, Recording 
Bristol Co. 

ee Instrument 
Esterline Angus Co, 
General Elec, Co. 
Hiathaway Instrument 
Hickok en Inst. 
Roller-Sm: 

Sensitive. , Inst. 
Sticht Co. 
Westinghouse Elec. 


WATTMETERS, Reactive 
Esterline-Angus 

General Electric Co, 
Roller Smith 
Westinghouse Elec, 


WAVE METERS 
Antenna Research Lab. 
Clarke Inst. Corp. 
Electronic Dev. Lab. 
Federal Telephone 
General Electric 
General Radio Co, 

Jones Electronics 


Inst. 


RCA Manufecturing 
Sperry Gyroscope Co. 
Vectron, Inc. 


WAX MELTING 
APPARATUS 

Central Scientific Co. 

Fisher Scientific Co. 

Koehler Instrument 

Precision Scientific Co. 

Tagliabue Div. 


WEIGHT INDICATORS, 
Automatic Recording 
Iexact Weight Scale Co. 

Foxboro 

Howe Scale Co. 
Merrick Scale Mfg. 
Roller-Smith Co, 
Streeter-Amet Co, 
Toledo Scale Co. 
Wiancko Engineering 


WEIGHING MACHINES 
(See various headings 
under ‘‘Scales—’’) 


WEIGHTS, ae 
Ainsworth & 8S 
Aloe Co., s. 

Becker Div., Christian 
Central Scientific Co. 
Dietert Co. 

Exact Weight Scale Co, 
Fisher Scientific Co, 
Gurley, W. & L. E. 
Howe Scale Co. 

Ohaus Scale Corp. 
Roller Smith 

Seedburo Equipment 
Seederer-Kolbusch, Inc. 
Thomas Co., Arthur H. 
Thompson Balance 
Troemmer, Henry 
Voland & Sons, Inc, 
Welch Scientific 


WEIGHTS, Avoirdupois 
Becker Div., Christian 
Central Scientific Co. 
Exact Weight Scale Co, 
Gurley, W. & L. E. 
Howe Scale Co. 

Ohaus Scale Corp 
Seederer- Kohlbusch, Inc, 
Toledo Scale Co, 
Troemmer, Henry 
Voland & Sons, Inc. 


WEIGHTS, Metric 
Ainsworth & Sons 
Becker Div., Christian 
Central Scientific Co. 


Gurley, 

Humboldt Mfg. Co. 
Ohaus Scale Corp. 
Seederer-Kohibusch, Inc. 


(Continued) 


Suter, Alfred 
Thompson Balance 
Toledo Scale Co, 
Troemmer, Henry 
Voland & Sons, Inc, 
Welch Scientific Co. 


WEIGHTS, Test (See 
Weights, Avoirdupois, 
Metric or tty 

WEIGHTS, Tro: 

Becker Div., Christian 
Central Scientific Co. 

Exact Scale Co, 


Ohaus Scale Corp. 

Seederer- Kohtbusch, Ine, 

Toledo Scale Co. 

Thompson Balance 

Troemmer, Henry 

Voland & ‘Sons 

WEIGHTS & MEASURES 
PRECISION STAND- 


Seederer-Kohlbusch, Ine. 
Thompson Balance 
Torsion Balance Co, 
Troemmer, = 
Voland & 8 


WEIR METERS (See 
Flowmeters, Weir) 


WELLS, Thermocouple see 
Tubes, Pyrometer 


WIND DIRECTION & 
yons’ INDICA- 


Alfax Paper & Eng. 
Doelcam Corp. 

Electric Speed Ind. Co. 
Elec. Tachometer Corp. 
Friez Instrumegt 
General Elec. Co. 
Geophysical Inst. Co. 
Green, Henry J. 
Hastings Inst. Co. 
Hevg Corp. 

Tllinois Testing Labs. 
Kenyon Instrument Co. 
Stewart, ° 

Taylor Instrument Cos. 
Westberg Mfg. 
Westinghouse Elec, 


WIND DIRECTION & 
atl RECORD- 


Doelcam Corp. 

Elec. Tachometer Corp. 
Friez Instrument 
General Electric Co. 
Geophysical Instrument 
Green, Henry J. 
Hastings Inst. Co. 
Hays Corp. 

Hickok Elec. Instrument 
Illinois Testing Labs. 
Instruments Corp. 
Kenyon Instrument Co. 
Leeds & Northrup Co. 
Stewart, M. C. 
Wallace & Tiernan 
Westinghouse Elec. 
Zeiss, Inc., Carl. 


WIND GAGES (See 
Gages, Wind) 


WIND TUNNEL INSTRU- 
MENTS 


Askania Regulator 
Automatic Temp. Control 
Gaertner Scientific 
Huggins Labs. 
Illinois Testing Labs. 
Industrial Electronics 
Potter Instrument 
Stratex Instrument 
Tinsley Labs. 

Toledo Scale 

Wiancko Engineering 


WIRES, Sone. ‘eens 
a 


Size Control Co. 


WIRES, Thermocouple (See 
Under Thermocouples) 


a, Thread Measuring 
Brown & Sharpe 

Elgin. National Watch 
Ferner Co. 

Scherr Co., Inc, 

Sheffield Gage 

Size Control Co, 

Van Keuren Co. 


wow METER 
Brush Development 
Furst_ Electronics 
Kay Electric Co. 


X-RAY CAMERAS, 
Difraction 
American a et 
Baird Associa 
Distillation Products, Inc. 
Farrand Optical Co. 
General Elec. X-Ray Dept. 
Hayes Scientific App. 
Jarrel-Ash Co. 
Amer. Phillips 
Picker X-Ray 
RCA Div, 
Summers Gyroscope 
Wyland, G. 
X-RAY EQUIPMENT 
Allis-Chalmers 
Aloe Co., A. 8S. 
Baird Associates 
Bar-Ray ucts 
Campbell Electric 
Fish-Schurman_ Co, 
General Elec, X-Ray Dept. 
(Continued) 
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VOLUME INDICATORS to Z-ANGLE METER 








COMPLEX WAVE GENERATOR 





SPECIFICATIONS: 


FUNDAMENTAL: 50 - 3000 cycles 
HARMONICS: 2nd, 3rd, 4th and 5th 
PHASE: Each Harmonic 0 to + 180° 
AMPLITUDES: Each Harmonic 0 to 100% 
OUTPUT: 1 volt of Fund. or Harmonic 


APPLICATIONS: 


Wave Form Study, Distortion Measurement, Phase 
Study, Syncro Mechanism Response, Fourier Wave 
Synthesis, Teaching, Study and Measurement. 


ALFRED W. 
LABORATORIES 


32-44 Francis Lewis Boulevard, Flushing, N. Y. 


BARBER 








Hayes Scientific App. 
High Voltage Eng. 
Industrial X-Ray Labs. 
Jarrell-Ash Co. 
Kelley-Koett Mfg. Co, 
North Amer. Philips 
Patterson Screen Co, 
Picker X-Ray 
Shallcross Mfg. Co, 
Stoelting Co., C. H. 
Universal X-Ray Prods. 
Westinghouse Elec. 
Westinghouse X-Ray Co. 
Wyland, Cc. 


X-RAY FLUOROSCOPIC 
SCREENS (See Screens, 
X-Ray Fluoroseopie) 


X-RAY INTENSIFYING 
SCREENS (See Screens, 
X-Ray Intensifying) 


X-RAY MEASURING IN- 
STRUMENTS 
Canadian Radium 


Cyclotron Specialties 
Herbach 


Martin-Hubbard Corp. 
Radiation Counter Labs. 
Technical Associates 


Victoreen Inst, Co, 


X-RAY SPECTRO- 
GRAPHS (See S 
tographs, (X-Ray 


X-RAY SPECTROMETERS 
X-RAY a ge ato 
(See Stereoscope, X-Ray) 


X-RAY TUBES (See 
Tubes, X-Ray 


X-RAY VOLTMETER, 
High Potential 
Bradshaw Instruments 
Cole Instrument 
General Elec, X-Ray Dept. 
Hickok Elect. Inst. Co. 
Kelley- 5 Mfg. Co. 
Meters, 
Precise Meanirements Co. 
Rawson Elec. Inst. Co, 
Shallcross Mfg. Co. 
Westinghouse Elec. 


Z-ANGLE METER, Audio 
Frequency 

Kay Electric Co. 

Marconi Insts. Ltd. 

Technology Inst. Corp. 


z- “pume METER, Radio 
r 

Marconi ek: Ltd. 

Technology Inst. Corp. 


when writing. For addresses, see pages 157-179 


MACHINES ~ fo; 
MARKING & 
NUMBERING 





line of machines 
in AMERICA." 
os 
parnrew Eley. 
numbering a 
stock. 


"The most complete 
and tools for marking 
Equipment for marking and 
embossing, printing an 
ods. Steel type, stamps, 
marking machines carried in 







Write for new gen- 
eral catalog illus- 
trating more than 
150 tools and ma- 
chines for marking. 


ELIZABETH 4, N.J. 


| 
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| 

} 3-11 Morrell St. . 
| | 
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VIBRATING REED gl 


FREQUENCY 





Panel Mounting or 
Portable, for use 
when constant or 
known frequency 
is important to 
efficient operation 
of equipment. 





® Permanently Accurate within +0.3% or 
better, depending on the model. This accuracy 
is not affected by poor wave form, external 





METERS 


3 WA ” 
SEALED 
Frequency 
Meters 





FHXX Type Meters, sealed, glass-to-metal con- 
pe with solder terminals, meets or exceeds 





tic disturb , or 9 


Size and Type for Every Service. Made in 
a wide variety of portable and panel case 
styles, reed g i and freq y ranges 
from 12 to 525 cycles. and above; 100-130 volts 


is standard. 





ree | 


e 


he ling and electrical requirements of JAN-I-6 
mn MIL-M-6A including the 3000 volt breakdown, 
and uses the front ti i specified. 
Max. barrel diameter, 2 11/16"; 27/2” overall depth 
behind flange. Various reed groupings and fre- 
quency ranges from 12 to 525 cycles and above; 
100-130 volts standard. While not regularly 
tocked, these meters are in production. See print 








Rugged Construction of simplified, pat 
design, with no moving parts to wear out or 
get out of calibration. Ideal for field and mo- 
bile applications. 


Ask for Bulletins VF-43, VF-43-1A-1B-1C-1D, 
and General Catalog 451 


NEW DEVELOPMENT 


400 Cycle 
Dual Range — 
2,5 and 10 
Cycle Steps 





Model 41-FX — Designed originally for high- 
quality electrical analyzers of heavy circraft, this 
4” meter is finding many additi ti 
The top window with 13 reeds gives. « vernier 
effect indicating 380-420 cycles, with 2 cycle incre- 
ments in the critical range of 396-404 cycles. The 
bottom window frames 21 reeds 300-500 cycles in 
10 cycle steps for a general idea of the frequency 
wnder test. When used with tt | swit 





SK-51, and Catalog 451. 


1 Va MODEL §5-FRAC 
SEALED 

Frequency @ as 
Meters © ae © 





Model 15-FHAC (illustrated half actual size). 
60 and 400 cycles, 2 reeds, 8-10 volts, for cathode 
follower circuit. Widely used on audio oscillators 
to standardize output. Meets intent JAN-1-6 and 
amendments on sealed meters. Barrel, 11/2'' diam- 
eter; detachable flange, 2.094" diameter; solder 
terminals. 


Model 15-FH (not illustrated)--same case, sealed, 
5 reeds, 58-62 cycles, 100-130 volts. Variations such 
as 6 reeds, 25 or 400 cycle ranges and higher volt- 
ages available on special order. 





three voltages: 200-240; 115; and 30 volts can 
be supplied. 


Where 400 cycle readings are important, the Model 
41-FX is the all-round working standard — precise 
for the laboratory, rugged for shop and field. 


ELAPSED TIME METERS 


For Maintenance, 
Tube Life Data, 
and Operating 
Time Records—on 
Motor Generators, 
Transmitters, Re- 
ceivers, Rectifiers, 
Test Set-ups, etc. 








Model 31-EX (illustrated) also known as running- 
time or total time meter, registers in 1/10 hours to 
9,999.9 hours, then automatically resets. Normally 
stocked for 60 cycles, 110-130 volts. 3" standard 
meter mounting. Variations such as 50 cycles; 230 
volts; 0-99,999 hours; and 3” rectangular case 
available on special order. 


SEALED TIME METERS 


Model 31-EHX X—Completely sealed meter, read- 
ing 0-9,999.9 hours, same as Model 31-EX above. 
Glass-to-metal construction, solder terminals, and 
3%" detachable flange, all match XX metal fre- 
quency meter case. For mounting, use Sketch SK-53. 
While not presentiy stocked, these meters are in 
production. 


J-B-T INSTRUMENTS, 


443 CHAPEL STREET 


NOTE ON METER VOLTAGE 


J-B-T Vibrating Reed Frequency Meters of all 
sizes normally are made with two studs and 
are designed to be connected across one phase 
of a multi-phase line. The single phase voltage 
where the meter will be used thus becomes the 
voltage to be specified for the meter. Special 
meters with extra studs are made only for the 
purpose of reading two or more voltages, not 
additional phases. 











FREQUENCY-TIME METERS 





Combination 
Reed-Type 
Frequency- 
Elapsed Time 
Meters — 

One Meter Does 
The Work of Two 





Model 31-FE (illustrated) pioneered by J-B-T, 
saves panel space and cost. Useful on electrical 
and electronic equipment, also power units, where 
both frequency and periodic maintenance are im- 
portant. 3144” flange, metal case, 4 11/32” overall 
depth standard. 31/2” case, known. as 31-FEX-1 
supplied on custom orders. 5 reeds, 60 cycle range, 
standard; 7, 9, 11 reeds or 50 cycle range on 
special order. For other details, see Elapsed Time 
Meters in column to the left. 





INSTRUMENT 
TYPE 
MOLDED 
SWITCHES 


Fully Enclosed 

Single and 
Multi-Gang 

Shorting and 
Non-Shorting* 

14 and 20 
Positions 

1 to 6 Decks 





@ All moving tact losed — eliminates din 
and corrosion. 
®@ Contact lugs per tly integrated 
assembly. 
a construction with 3-post deck suspension, 
double-grip collector arms, and _ rectangular 
drive shaft through decks for precision indexing, 
Interchangeable, electrically and mechanically 
with J-B-T Series $S-14 and 20 position Lami- 
nated Switches, widely used by industry and the 
Armed Services. 
Normal carrying capacity (not make-and-break) 
1 amp.; maximum momentary capacity (not make. 
and-break) 5 amp.; “i maximum volta ° between 
tacts and g 1000 volts R.M.S.; between 
decks pte ground, 2000 volts R.M.S. Average con- 
tact resistance 0.007 ohms or less. 


*Ask for Catalog 451 


INSTRUMENT => ee 
TYPE 
LAMINATED 
SWITCHES 


Used widely in quality 
test equipment, portable F 








into switch 








vy he 


Model SS-14-2 





setups and avionics 
where trouble-free, de- 
pendable performance is of major importance. 
Available in two basic types — 14 and 20 position 
—the design gives extra contacts in minimum 
space. One to six decks. 


LEVER 
ACTION 
SWITCHES 


Excellent for test equip- 
ment and communica- 
tions systems, these 
switches use the same 
high quality parts as ie 
the $S-14 series. Bracket mounting holes 1% 
apart; may be mounted in groups 5’ between 
centers. Individually boxed with knobs. Positive 
indexing type. Available with 3 pos. or 4 pos. 
Shorting or Non-Shorting. 


OTHER J-B-T PRODUCTS 


APPLIANCE TEMPERATURE TESTERS 
TEMPERATURE INDICATORS 
LABORATORY GALVANOMETERS 
VACUUM TUBE FREQUENCY METERS 


DISTRIBUTOR SERVICE 


Standard J-B-T items are available through 
authorized electronics parts distributors, 





Model SS-14-16H 


INC. 


NEW HAVEN 8, CONN. 





Please mention THE 1952 INSTRUMENTS INDEX when writing. For addresses, see pages 157-179 
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DESCRIPTIVE DIRECTORY 


Of Manufacturers and Sole Representatives Selling Instruments and Devices 
Used for Measurement, Inspection, Testing and Automatic Control 


Advertisers are indicated by bold-face type 








These Manufacturers Produce Instruments and De- 
vices for measurement, inspection, testing and control 
for increased productivity. 


A 


Abrams Instrument Co., 606 E. Shiawasse St., Lansing, 
Mich. 

Aerial Cameras, Ster Tri 
Projectors, Aerial Surveying Instruments 


lat Ww. 1 





Accuracy Scientific Instruments Co., 2903 N, 12th St., 
Philadelphia 33, Pa. 

T ters, hyd ters, thermo-hydrometers, ther- 
mo-regulators 





Accurate Pyrometric Cone Co., Pataskala, Ohio 
Seger cones 


Accurate Instrument Co., Ine., 38456 N. Clark St., 
Chicago 13, Ill 
Thermometers 


Ace Glass Inc., Vineland, N. J. 
Chemical & laboratory glassware 


Ace Instrument Co., Inc., 172 Pacific St., Brooklyn 
2, N.Y. 
Combustion control instruments 


Acme Industrial Co., 1512 W. Lake St., Chicago, Ill. 
Machine shop gages 


Acme Regulator Co,, Box 268, Tulsa 1, Okla. 
High Pressure regulators 


Acme Scientific Co., 1450 West Randolph St., Chicago 
1, Ti. 
Optical flats and light sources 


Acragage Co., Wampus Lane, Milford, Conn. 
Pressure, vacuum and liquid level instruments 
(See advertisement on page 73) 


Acromark Co., 3-11 Morrell St., Elizabeth 4, N. J. 
Engraving, numbering and marking machines 
(See advertisement on page 155) 


Acro Switch Div., Acro Mfg. Co., 2030 E. Main St., 
Columbus 9, Ohio 
Snap action switches 


Adams & Westlake, Elkhart, Ind. 
Relays 


Adde & Co., 57 Kennebec St., Portland 2, Maine 
Counters 


Adel Precision Products Corp., 10777 Van Owen St., 
Burbank, Calif. 
Hydraulic actuators and remote control equipment 


Advance Electric & Relay Co., 2435 N. Naomi St., 
Burbank, Calif. 
Relays 

(See advertisement on page 115) 
Aero Electronics Co., 1902 W. Division St., Chicago 
22, Til. 


Aircraft and industrial instruments 


Aero Instrument Co., 11423 Vanowen St., No. Holly- 
wood, Calif. 
Airbourne and ground-station instruments 


Aero Instrument Co., 5105 Denison Ave., Cleveland 2, 
Ohio 
Airspeed tubes 


Aerolite Electronic Hardware Corp., 507 26th St., 
Union City, N. J. 
Radio hardware, connectors 


Aeromarine Instrument Co., Inc., 385 Gerard Ave., 
New York 51, N. Y. 
Aircraft, marine and industrial instruments 

(See advertisement on page 76) 


Aeroquip Corp., 300 South Kast St., Jackson, Mich. 
Dynamic pressure gages 


Aerovox Corporation, New Bedford, Mass. 
Capacitors & resistors 


Agfa Ansco, Binghamton, N. Y. 
Electronic photometer 


Ahrendt Instrument Co., 4910 Calvert Rd., College 
Park, Md. 


Power supplies; servomechanism testers 


Ainsworth & Sons, Inc. Wm., 2151 Lawrence St. 
Denver 2, Colo. 

Analytical, micro, assay & pulp balances & weights, 
pocket transits 


Air Instrument Corp., 1562 Main St., Springfield, 
Mass. 
Height Gages 


Airbourne Instruments Laboratory, Inc., 160 Old 
Country Rd., Mineola, L. I., N. Y. 

Polar and rectangular coordinate recorders, electronic 
instruments 


Aircraft Electronics Associates, Inc., 94 Silas Deane 
Highway, Rocky Hill, Conn. 
Aircraft instruments and testers 


Aircraft-Marine Products, Inc., 1521-39 No, 4th S8t., 
Harrisburg, Pa. 
Repair kits, connectors 


Aircraft Radio Corp., Boonton, N. J. 
Electronic instruments 


Airdesign Incorporated, 241 Fairchild Ave., Upper 
Darby, Pa. 
Audio-frequency equipment, transformers 


Airdraulics Engineering, Inc., Overhill Ave., Rye, 
ae F 
Torque Testers 


AiResearch Mfg. Co., 9851 Spulveda Blvd., Los Ange- 
les 45, Calif. 

Airbourne and ground-station instruments, computers, 
actuators 


Airflo Instrument Co., 122 Naubue Ave., Glastonbury, 
Conn, 

Special probes for measuring gas velocity, direction, 
temperature and pressure 


Airite Products Co., Inc., 3528 Union Pacific Ave., Los 
Angeles 23, Calif. 
Fire detectors 


Airplane & Marine Instruments, Inc., Clearfield, Pa. 
Absolute pressure gage 


Alden Products Co., Inc., 117 N. Main St., Brockton 
64, Mass. 
Oscillographs, radiosondes, fascimile recorders 


Alfab Manfacturing Co., 8320 Millet St., Wouston 
12, Texas 
Laboratory furniture 


Alfax Paper & Engr. Co., Washington St., Westboro, 
Mass. 
Accelerometers, barometers & clinometers 


Alina Corp., 32 Broadway, New York 4, N. Y. 
Clocks, differential pressure gages, time meters and 
switches, toolmakers’ microscopes 

All American Tool & Mfg. Co., 1014 W. Fullerton 
Ave., Chicago 14, III. 


Vibration fatigue testers 
(See advertisement on page 131) 


Allen-Bradley Co., 136 W. Greenfield St., Milwaukee 
ran 
Electric control apparatus 

Allied Control Co., Inc., 2 Kast End Ave., New York 
ae 2 

Relays, switches & remote control equipment 
Allied Engraving & Stamping Co., 161 Elliott St., 
Buffalo 3, N. Y. 

Instrument panels 

Allied Radio Corp., 833 W. Jackson Bivd., Chicago 7, 
Ill 


Amplifiers and audio-frequency equipment 


Allis-Chalmers Mfg. Co., Milwaukee 1, Wis. 
Position indicators, frequency load & phase regulators 


Alpha Instrument Co., 2103 K St., N. W., Washington 
re 
Meteorological instruments 


Alpha-Lux Co., Inc., 155 John St., New York, N. Y. 
Moisture testers 


Aitender & Sons, Theo., 1219 Spring Garden St., 
Philadelphia 23, Pa, 
Drawing instruments 
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Aluminum Co. of America, 801 Gulf Bldg., Pittsburgh 
19, Pa. 
Aluminum instrument tubing 


American Blower Corp., 6000 Russell St., Detroit 32, 
Mich. 
Manometers 


American Chain & Cable Co., Helcoid Gage Div., 929 
Connecticut Ave., Bridgeport 2, Conn. 
Bourdon tube gages & pressure indicators 

(See advertisement on page 75) 


American Chronoscope Corp., 316 W. First St., Mt. 
Vernon, N. Y. 
Time study instruments, steam meters 


American Communications Corp., 308 Broadway, New 
YoR. % NX 

Audio-frequency equipment, battery chargers, instru- 
ment panels 


American Condenser Co., 4410 Ravenwood Ave., Chi- 
cago, Ill. 
Capacitors 


American Cystoscope Makers, Inc., 1241 Lafayette 
Ave., New York 59, N. Y. 

Bore inspection devices and internal surface inspec- 
tion devices 

American Electroneering Corp., 5025 W. Jefferson 
Blvd,, Los Angeles 16, Calif. 

Electronic instruments 


American Gage Co., 143 17th Ave., Paterson 3, N. J. 
Profile, ring and snap gages 


American Gas Accumulator Co., 1029 Newark Ave., 
Elizabeth, N. J. 
Time delay relays 


American Indicator-Paper Co., 4611 N. Kostner Ave., 
Chicago 30, Ill. 
Chemical indicator papers 


American Instrument Co., 8010-8020 Georgia Ave., 
Silver Spring, Md. 
Scientific instruments & materials testing apparatus 


American Lens Co., 45 Lispenard St., New York, N. Y. 
Cathode-ray tubes and lenses 


American Measuring Instruments Corp., 240 W. 40th 
St., New York 18, N. Y. 
Precision measuring {nstruments 


American Meter Co., 1513 Race St., Philadelphia 2, 
Pa. 

Tinned case & ironcase positive displacement gas & 
air meters, pressure reducing regulators, meter test- 
ing apparatus, indicating, recording & integrating 
flowmeters, rate volume & liquid level controllers & 
remote controllers 

(See advertisement on page 19) 


American Optical Co., Instrument Div., Box A, Buf- 
falo 15, N. Y. 

Scientific optical instruments, projection apparatus, 
testing equipment and optical parts, microscopes, 
microtomes, refractometers, spectrometers, visual colori- 
meters, illuminators, delineascopes, magnifiers, and 
special lenses, prisms and mirrors for industrial and 
educational purposes. 


American Paulin System, 1874 So. Flower St., Los 

Angeles 15, Calif. 

Meteorological instruments, altimeters, barometers 
(See advertisement on page 48) 

American Relay & Controls, Inc., 4901 W. Flournoy 

St., Chicago 44, Ill. 

Relays, switches, coils, ete. 


American Temperature Indicating Co., 1017 Summit St., 
Toledo 4, Ohio 
Electrical resistance thermometers 


American Thermo-Electric Co., 67 East 8th St., New 

York 3, N. Y. 

Vacuum, separate heater & contact type thermocouples 
(See advertisement on page 134) 


American Time Products, Inc., 580 Fifth Ave., New 
York 19, N. 


Timing Systems, frequency standards 
(See advertisement on page 36) 


American Transformer Co., 178 Emmet St., Newark, 
N. J 


Transformers & electrical apparatus including voltage 
regulators, high voltage testing secs, rectifiers 
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BRISTOL'S 


SERIES 500 
AIR-OPERATED 





Automatic Controllers 
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Reproduces previously-established control actions . . 
duplicates control actions in any other Series 500 
Controller . . . easily, accurately. So you can standard- 
ize controller adjustments . . . save cut-and-try 
methods of duplicating settings. 
Simplest control system to service. Only om a 
adjustment needed. Almost anybody can 
Series 500 Controller. 
Five types of control: on-and-off, proportional, pro- 

portional plus derivative, reset, reset plus derivative. 
vAvatlable for erature, pressure, liquid level, flow, 
humidity and p 

Write for "Bulletins A120, A115 and C305. 


THE BRISTOL COMPANY 


WATERBURY 20, CONN. 


113 BRISTOL RD., 





Amerline, 1753 N. Honore St., Chicago 22, Ill. 
Radio tube testers; spark plug testers 


Ames Co., B. C., 131 Lexington St., Waltham, Mass. 
Comparator & dial gages, length measuring devices 


Ames Precision Machine Works, 131 Lexington 8t., 
Waltham, Mass. 
Instrument lathes; hardness testers 


Amglo Corp., 4234 Lincoln Ave., Chicago, Ill. 
jas discharge tubes; constant-speed d-c. timer motors 
(See advertisement on page 38) 


Amperite Corp., 561 Broadway, New York 12, N. Y. 
Microphones 

Ampex Electric Corp., 934 Charter St., Redwood City, 
Calif. 

Magnetic tape recorder 


Amplifier Corp. of America, 398 Broadway, New York 
13, N. Y¥. 
Amplifiers 


Amthor Testing Instrument Co., Inc., 48 Van Sinderen 
Ave., Brooklyn 7, N. Y. 
Physical testing machines 

(See advertisement on page 132) 
Analysis Sales Co., 1827 Union Commerce Bldg., 
Cleveland 14, Ohio 
Impact recorders 


Anders Company, 5450 Wissahicken Ave., Philadel- 
Instrument airdryers 
phia, Pa. 

Anderson, Arthur R., 110 Woodbury Ave., Springdale 
(Stamford), Conn. 

Strain gages 


Anderson Bros. Mfg. Co., 1910 Kishwaukee St., Rock- 
ford, Til. 
Balancing machines 


Anetsberger Bros., Inc., Northbrook, Ind. 
Temperature and humidity test chambers 


Angle Computor Co., Inc., 
Glendale 1, Calif. 
Universal angle computers 


1709 Standard Ave., 


Annin Company, 3500 Union Pacific Ave., Los 
Angeles 23, Calif. 


Control valves 
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Annis Company, R. B., 1101 N. Delaware St., In- 
dianapolis, Ind. 


Permeameters, balancing machines 


Antenna Research Lab., Inc., 797 Thomas Lane, 
Columbus 14, Ohio 
Electronic instruments, amplifiers, computers 


Applied Physics Corp., 362 W. Colorado St., Pasa- 
dena 1, Los Angeles, Calif. 

Cary recording quartz spectrophotometer, 
reed electrometer, color analyzers. 


Vibrating 


Applied Research Labs., 3717 Park Place, Montrose, 
Calif. 


Spectromechanical testing apparatus including spectro- 
graphs projection comparators, densitometers & power 
source units for are & spark analysis. 

(See advertisement on page 123) 
Applied Science Corp. P.O. Box 44, 
Princeton, N. J. 
Research and development in electronics and physics 


of Princeton, 


Arca Regulators, Inc., Upper Montclair, N. J. 
Hydraulic & air operated controls 


Aristo Import Co., Inc., 630 Fifth Ave., New York 
20, N. Y. 
Stop watches 


Arma Corporation, 254 36th St., 
Automatic inspection equipment 


Brooklyn, N. Y. 


Arnold Engineering Co., P.O. Box G, Marengo, II. 
Permanent magnets 

Arrow-Hart & Hegeman Electric Co., 103 Hawthorne 
St., Hartford 7, Conn. 

Magnetic, mercury & relay switches 


Ashton Valve Company, 
Mass. 

Pop safety & relief valves, pressure gage, gage testers 
& master pilot & master pressure gages 


161 First St., Cambridge. 


Askania Regulator Co., 240 E. Ontario St., Chicago 
ii, OU 
Automatic control instruments 

(See advertisement on page 115) 


Assembly Products, Inc., Main & Bell Sts., 
Falls, Ohio 
Eiectrical indicating instruments and accessories 


Chagrin 


Associated Research, Inc., 3758 W. Belmont Ave., 

Chicago 18, II. 

Vibrotest insulation testing equipment. Special meas- 

uring & testing instruments of electrical nature. 
(See advertisement on page 127) 


Associated Valve & Engr. Co., 1150 W. 
Road, Chicago 21, Ill. 
Automatic controllers; 


Marquette 
control valves; components 


Atkomatic Valve Co., Inc., 545 Abbott St., Indianapo- 
lis, Ind. 
(See advertisement on page 148) 


Atlas Electric Devices Co., 361 West Superior St., 
Chicago 10, II. 
Fade-Ometer, Weather-Ometer, Launder-Ometer 
Atlas Exploration Co., 
Houston 6, Texas 
Geophysical instruments 


1911 West Alabama St., 


Atlas Valve Co., 282 South St., 
Regulator valves 


Newark 5, N. J. 


Atomic Instrument Co., 84 Massachusetts Ave., Cam- 

bridge, Mass. 

Radioactive detectors and electronic instruments 
See advertisement on page 64) 


Audio Development Co., Transformer Div., 2833 13th 
Ave., Minneapolis 7, Minn. 
Transformers, audio frequency equipment 


Audio Instrument Co., 133 W. 14th St., New York 
RR; X,.F 


Audio- frequency equipment 


Audio-Tone Oscillator Co., 237 John St., 
Conn. 
Radio Test Instruments 


Bridgeport 3, 


Auth Electrical Specialty Co., Inc., 422 E. 53 St., 
New York 22, N. Y. 
Signaling devices 


Autocall Co., Shelby, Ohio 
Electrical signaling, control & metering devices 


Autoclave Engineers, Inc., P. 0. Box 1027, Erie, Pa. 
High pressure autoclaves, valves and thermocouples 


Automatic Control Co., 1005 University Ave., St. 
Paul 4, Minn. 
Circuit switches for automatic level, controls, auto- 


matic timing & sequence controllers 


Automatic Electric Mfg. Co., Mankato, Minn. 
Time switches & interval timers 

Automatie Electric Sales Co., 103% W. Van Buren 
St., Chicago 7, til. 
Teleph nate 





& ication apparatus 
(See advertisement on page 125) 





Automatic Scale Co,, Inc., 591 Hudson St., New York 
a me A 


Automatic scales 





391 Lakeside Ave., Orange, 


Automatic Switch Co., 
N. J. 

Solenoid operated valves & automatic electric cop. 
trol apparatus 


Automatic Temperature Control Co., 5212 Pulaski 
Ave., Philadelphia 44, Pa. 

Timers, time control and specialty engineering. Valyes 
& valve controllers, various types of relays. 


Automatic Valve Controller Co., Box 268, Tulsa 1, 
Okla. 
Automatic valve control 


Autotron Co., Danville, Ill. 
Automatic inspection devices 


Bacharach Industrial Instrument Co., 7000 Bennett 
St., Pittsburgh 8, Pa. 
Industrial instruments 


Badger Meter Mfg. Co., 2371 North 30th St., Mil- 
waukee 10, Wis. 
Liquid meters 


Bailey Meter Co., 1050 Ivanhoe Rd., Cleveland (0, 
Ohio 


Metering & control equipment for power plants & 
industrial processes. Power plant instruments; boiler 
meter, meter combustion control operating directly 
from boiler meter, three-element feed water control, 
steam superheat control, desuperheating & pressure 
reducing control. Also metering & control equipment 
for sewage treatment, water supply & processing in- 
dustries 
(See advertisements on pages 49, 55, 56, 60, 63, 
76, 91, 109) 


Baird Associates, 33 University Road, Cambridge 38, 
Mass. 
Specialized physical & optical instruments including 
complete line of spectrographic & x-ray diffraction 
equipment 

(See advertisement on page 122) 


Baker & Co., Inc., 113 Astor St., Newark 5, N. J. 
Thermocouple wire; microchemical apparatus 
Baker Compass Co., Melrose, Mass. 
Compasses 
Baldwin-Lima-Hamilton Corp., Testing Machine 
Dept., Eddystone, Pa. 
Universal testing machines 

(See advertisement on page 2) 


Ballantine Labs., Inc., Boonton, N. J. 
Artificial ears, electronic voltmeters, sound meters, 
vibration pickups, throat microphone, telephone re- 
ceiver test equipment 

(See advertisement on page 153) 


Baltimore Biological Laboratory, 1640 Gorsuch Ave., 
Baltimore 18, d. 

Laboratory filling machines, pumps, etc. 

Bar-Ray Products, Inc., 209 25th St., Brooklyn, N. Y. 
X-ray equipment 


Barber-Colman Co., Rockford, Tl. 

Automatic controlling instruments for temperature, 
humidity, pressure, liquid level, moisture regain, 
motor-operated valves, solenoid valves, electric power 
units, damper controllers, voltage sensitive relays, 
associated switches & relays, fractional H. P. motors, 
geared motor units & hardness testers, 


Barber Laboratories, Alfred W., 34-04 Francis Lewis 
Bivd., Flushing, L. 1., N. Y. 
Voltmeters 

(See advertisement on page 155) 


Barbour Stockwell Co., 205 Broadway, Cambridge, 
Mass. 
Tachometers 


Barksdale Valves, 1566 E. Slanson Ave., Los Angeles, 
Calif. 
Control valves 

(See advertisement on page 125) 
Barnes Co.. W. 301 S. Water St., 
Rockford, Ill. 
Automatic control equipment 


F. & John, 


Barnstead Still & Sterilizer Co. Inc., 2 Lanesville 
Terrace, Boston 31, Mass, 
Water stills 


Bartelt Engineering Co., 1214 Patridge Ave., Beloit, 
Wis. 

Pedestal micrometers 

Barr Instrument Co., Inc., 134-39 225 St., Spring- 
field Gardens 13, N. Y. 

Dimensional Gages 
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Barry Corp., 700 Pleasant St., Watertown 72, Mass, 


Vibration mountings and isolators 


Barton Instrument Co., 1429 S. Eastern Ave., Los 


Angeles 22, Calif. 
Flowmeters & gages 
(See advertisement on page 71) 


Bastian-Blessing Co., 4201 W. Peterson St., Chicago 
30, Il. 

Regulating valves 

Bausch & Lomb Optical Co., 635 St. 
Rochester, N. Y. 

Optical instruments for industrial, scientific & edu- 
cational use including microscopes, colorimeters, re- 
fractometers, photomicrographic & metallographic 
equipment, contour measuring projector, optical glass 
& special optical systems 


Paul St., 


Bayside Watch Tool Co., 211-12 Northern Blvd., 
Bayside, L. I, N. Y 

Machines, tools and dies for watch, clock and instru- 
ment industries 


Beacon Gage Co., 11 River St., Wellesley, Mass. 


Pressure gages 
(See advertisement on page 78) 


Beam Instruments Corp., 350 Fifth Ave., New York 
LY 


Se, Ae & 
Electronic instruments, cameras, testers 


Bear Manufacturing Co., Rock Island, Ill. 
Balancing machines 


Beck Bros., 421 Sedgely Ave., Philadelphia 40, Pa. 
Resistors 


Beck Co., Harold, 3640 N. Second St., Philadelphia 


40, Pa. 
Pyrometer controllers 


Becker Div., Christian; Torsion Balance Co., Clifton, 
N. J 


Precision balances & weights, including analytical, 
assay, magnetically damped, diamond, specific grav- 
ity, dairy druggists, textile. 


Beckman, Inc., Arnold 0., 1020 Mission St., So. 
Pasadena, Calif. 
Scientific and industrial instruments; automatic gas 
analyzers and detectors; radioactivity detectors; dose- 
meters 

(See advertisement on page 81!) 


Beckman Instruments, Inc., 830 Mission St., So. 
Pasadena, Calif. 

pH instruments and electro-metric pH equipment 
for completely automatic indication, control and 
recording 


Beckman & Whitley, San Carlos, Calif. 
Anemometers, special cameras 


Beede Electrical Instrument Co., Penacook, N. H. 
Small electrical panel instruments 


Bell & Howell Co., 7100 McCormick Rd., Chicago 45, 
Til. 


Motion picture equipment including cameras, pro- 
jectors & accessories 


Belco Glass, Inc., 413 N. 4 St., Vineland, N. J. 


Berge, J. & H., 145 Hudson St., New York 13, N. Y. 
Laboratory supplies 


Bendix Aviation Corp., Eclipse-Pioneer Div., Teter- 
boro, N. J. 
(See advertisement on pages 97, 113) 


Bendix Aviation Corp., Pacific Div., 11600 Sherman 
Way, N. Hollywood, Calif. 
Airborne and ground instruments, industrial measur- 
ing, telemetering and remote control systems 

(See advertisement on page 118) 


Berger & Sons, Inc., C. I., 37 Williams St., Rox- 
bury, Boston 19, Mass. 
Surveying instruments 


Berkeley Scientific Corp., 2200 Wright Ave., Rieh- 
mond, Calif. 
Radioactivity measurement instruments, & spectro- 
meters 

(See advertisement on page 67) 


Berkshire Labs., 582 Lexington Rd., Concord, Mass. 
Optical, electrical and electronic instruments 


Beseler Co., Charles, 60 Badger Ave., Newark 8, N. J. 
Optical projectors, galvanometer projectors, delinea- 
scopes 


Best Scientific Glass App. Wks., 2449 N, Clybourn 
St., Chicago 14, IIL 


Bethlehem Apparatus Co., Front & Depot Sts., Heller- 
town, Pa, 
Laboratory Apparatus, mercury cleaning machines 


Betts & Betts Corp., 551 West 52nd St., New York 
m,_N. Y. 

Multiple circuit timers, controls, time delay relays 
& motor driven & thermostatic interrupters 


Biddle Co., James G., 1316 Arch St., Philadelphia, Pa. 
Insulation testers, ground testers & ohmmeters, speed- 
measuring instruments, frequency meters, sliding-con- 
tact rheostats 

(See advertisement on page 129) 


Bidwell Instrument Co., 1007 Troy Place, N. W., 
Canton 8, Ohio 

Microchemical laboratory apparatus; custom built re- 
search instruments. 


Bin-Dictator Co., 14615 East Jefferson Ave., Detroit 
15, Mich. 
Automatic bin level indication & control 


Rirswanger & Co., 645-655 Union Ave., Memphis 1, 
‘enn. 
Lenses, prisms & filters, Glass of every description 


Bird Electronic Corp., 1800 E. 38th St., Cleveland 
14, Ohio 
Switches, wattmeters 


Bird & Co., Richard H., | Spruce St., Waltham 54, 
Mass. 
Jewel bearings 

(See advertisement on page 49) 


Black & Decker Mfg. Co., 715 Pennsylvania Ave., 
Towson, Md. 
Truck scales 


Black, Sivalls & Bryson, Inc., 7500 E. {2 St. 
Kansas City 3, Me. 
Automatic controllers, governors, valves 

(See advertisements on pages 9, 10, 11, 12) 


Black & Webster, Inc., 445 Watertown St., Newton 
58, Mass. 
Pellet presses, time study apparatus 


Blake Co., Edward, 437 Cherry St., West Newton 65, 
Mass. 
Dimensional gages 


Bliley Electric Co., 200 Union Station Bldg., Erie, Pa, 
Quartz piezo-electric crystals 


Bliss & Co., Inc., John, 84 Pearl St., New York 4, 


a. % 
Marine instruments 
Block Mfg. Co., Fairy Rd., Parktour, Md. 


Bock Machine Co., 3618 Colerain Ave., Cincinnati 23, 
Ohio 
Erichsen sheet metal testing machine 


Bodine Electric Co., 2254 W. Ohio St., Chicago 12, TIl. 
Motors, all types of windings from 1/2000 to 1/6 hp. 
speed reducers & nonreducer motors 


Boehmke Optical Co., 3737 Bird Road, Miami 33, Fla. 
Precision optical manufacturers 


Boekel & Co., Wm., 509-519 Vine St., Philadelphia 


Laboratory apparatus 


Boeckeler Instrument Co., 31 E. Rillito St., Tucson, 
Ariz. 
Precision levels, toolmaker’s microscopes and time 
meters 


Bogue Electric Mfg. Co., 75 lowa Ave., Paterson 3, 
Voltage and speed regulators; magnetic amplifiers 
and controllers; AC and DC motors and generators; 
switchboards 

(See advertisement on page 37) 


Bolsey Corp. of America, 118 E. 25th St., New York, 
Optical equipment, cameras and projectors 


Boonton Radio Corp., P. 0. Box 390, Boonton, N. J. 
Radio test instruments 
(See advertisement on page !11) 


Booth Co., Arthur E., 4124 Beverly Bivd., Los Angeles 
4, Calif. 
Portable meter testers 

(See advertisement on page 107) 


Borg Corp., Geo. W., Equip. Div., 120 8. Main St., 
Janesville, Wis. 
Potentiometer voltage dividers, slide wire rheostats 


Borden Engineering Co., New Providence, N. J. 
Ground resistafce meters, pipe locators, signal gen- 
erators 


Boston Auto Gage Co., 70 West St., Pittsfield, Mass. 
Liquid level gages and allied lines 


Bostrom-Brady Mfg. Co., Stonewall & Bailey Sts., 
S.W., Atlanta, Ga. 
Surveying instruments 


Boulin Instrument Corp., 65 Madison Ave,, New York 
4 Bi FZ 

Ch tric hand tach 8, wound stroboscopes, 
electrical stroboscopes, speed indicators & portable 
& stationary tachometers 





Bowen & Co., Inc., 4712 Bethesda Ave., Bethesda 14, 


Cement testers 
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Bowser, Inc., 1302 E. Creighton Ave., Fort Wayne 2, 
Ind. 
Liquid meters 


Bowser Technical Refrigeration, Terryville, Conn. 
Testing cabinets, low temperature, high altitude, 
relative humidity 


Boylston. Steam Specialty Co., 116 W. Illinois St., 
Chicago 10, Ill 
Regulating valves 


Brabender Corp., 244 Saddle River Rd., Rochelle, 
Park, N. J. 

Industrial measuring & control apparatus for plastic 
& viscous materials; semi-automatic moisture testers 


Bradley Laboratories, Inc., 168 Columbus Ave., New 
Haven 10, Conn. 
Photoelectric cells 


Bradshaw Instruments Co., 42 Flatbush Ave., Brooklyn 
i, HX, 
Electrical instruments 


Brady Co., W. H., 16 E. Spring St., Chippewa Falls, 
Wis. 
Markers, labels, safety signs 


Branson Instruments, Inc., 436 Fairfield Ave., Stam- 
ford, Conn. 
Thickness gages, tube & sheet metal 

(See advertisement on page 131) 


Braun Corp., 2260 East 15th St., Los Angeles 21, 
Calif, 
Chemicale & leboratacy m 





Braun-Knecht-Heimann Co., 1400 Sixteenth St., San 
Francisco, Calif. 
Laboratory supplies 


Bray Optical Co., 3445 W. Ist. St., Los Angeles 4, 
Calif. 
Lenses, prisms & optical instruments 


Breeze Corporation, 41 South 6th St., Newark 7, N. J. 
Multiple connectors; radio ignition shielding 


Bridgeport Thermostat Div., Robertshaw-Fulton Con- 
trols Co., 1225 Connecticut Ave., Bridgeport, Conn. 
Metallic bellows and thermostats 


aa Co., KR. B., 624 Southard Ave., Toledo 2, 
hio 
Photoelectric controls 


Bristol Company, Waterbury 91, Conn. 
Recording & automatic controlling instruments for 
pressure, vacuum, draft, absolute pressure, humidity, 
liquid level, flow, pH value, temperature (pyrom- 
eters & thermometers) & speed. Included are recording 
barometers, voltmeters, ammeters, wattmeters, dairy 
instruments, machine operation, motion & operation 
recorders, control valves, telemetering instruments, 
process cycle controllers, coordinated process 
control, time-temperature and  time-pressure 
controllers, potentiometers, air operated & electrie 
controllers & thermal converters. Dilatometers & com- 
bustible gas & vapor detectors 
(See advertisements on pages 77, 85, 109, 110, 
118, 137, 158) 


Brodie Co., Inc., Ralph N., 61st & Lowell Sts., Oak- 
land 8, Calif. 
Positive displacement petroleum meters & accessories 


Brooke Engineering Co., Inc., 4517 Wayne Ave., Phila- 
delphia 44, Pa, 
Electrically actuated pressure & flow controllers 


Brookfield Engineering Laboratories, 2 Porter St., 
Stoughton, Mass. 
Synchro-Lectric viscosimeter 


Brooks Rotameter Co., Box 511, Lansdale, Pa. 
Flowmeters 


Brown Geophysical Co., 5300 Brownmay Rd., Houston 
19, Tex. 
Instruments for measuring earth’s gravitational field 


Brown Electro-Measurement Corp., 4635 8.E. Haw- 
thorne Blvd., Portland 15, Calif. 
Electrical instruments and components 


Brown & Sharpe Mfg. Co., Providence 1, R. I. 
Machine shop instruments 


Browne-Morse Co., Muskegon, Mich. 
Laboratory furniture 


Browning Laboratories, Inc., 750 Main St., Winches- 
ter, Mass. 
Frequency meters, signal generators, cathode-ray os- 
cillographs 


Bruning Co., Inc., Chas., 4754 Montrose St., Chicago 
41, Til, 
Drawing & surveying instruments 


Brunson Instrument Co., 1405 Walnut St., Kansas 
City 6, Mo. 
Surveying instruments 











Brush Development Co., 3405 Perkins Ave., Cleveland 
14, Ohie 

Magnetic direct writing oscillographs, a.c.,  d.c., 
and strain-gage amplifiers, uniformity, transient, and 
surface analyzers, deviation test bridges, sound level 
recorders, oscillators, and acoustical measurement in- 
struments. ‘Hy ic’’ i 

(See advertisement on page 5) 





Bryant Chucking Grinder Co., Springfield, Vt. 
Screw thread gages 


Buchanan Electrical Products Corp., 1290 Central Ave., 
Hillside, N. J 
Terminal blocks, terminals 


Bud Radio, Inc., 2118 East 55th St., Cleveland, Ohio 
Electronic components 


Buffalo Meter Co., 2917 Main St., Buffalo 14, N. Y. 
Liquid meters for measurement of cold water, hot 
water, oils, chemicals. Integrating registers, cumu- 
lative, setback, or predetermined control. 

(See advertisement on page 91) 


Buffalo Scale Co., 1200 Niagara St., Buffalo 13, N. Y. 
Scales 


Builders-Providence, Inc., 345 Harris Ave., Provi- 
dence 1, A 

Instruments for indicating, recording, controlling 
flow, liquid level, pressure, temperature, and weight 


Bullard Co., E. D., 275 Eighth St., San Francisco 3, 
Calif. 
Gas leak detectors 


Bunnell Company, J. H., 81 Prospect St., Brooklyn, 
N. Y. e 
Relays & switches 


Burgess Battery Co., Freeport, tll. 
Dry Batteries 
(See advertisement on page 4) 


Burke Electric Co., 8544 Grand River Ave., Detroit 
4, Mich. 
Fractional horsepower motors 


Burke & James, Inc., 321 S. Wabash; Chicago 4, III. 
Photographic equipment for research and laboratory 
departments 

(See advertisement on page 101!) 


Burke, Louis, 41 John St., New York, N. Y. 
Stop watches and chronometers 


Burling Instrument Co., 5 Vose Ave., South Orange, 
a» 
Temperature controls for laboratories, Industrial pro- 
cesses, furnaces & ovens. (-100° to 1400°F.) Standard 
tubes or special alloys & ranges. 

(See advertisement on page 28) 


Burlington Instrument Co., 214% North 4th St., Bur- 
lington, Iowa 
Electrical control apparatus 


Burndy Engineering Co., 47 West Main St., Stam- 
ford, Conn. 
Connectors, plugs and jacks 


Burrell Corp., 2223 Fifth Ave., Pittsburgh 19, Pa. 
Scientific instruments & laboratory supplies 


Burrows Equipment Co., 1316 Sherman Ave., Evan- 
ston, Ill. 
Moisture testers 


Burton Mfz. Co., 11201 W. Pico Blvd., Los Angeles 
64, Calif. 
Microscopic accessories & bank & turn indicators 


B. W. Controller Corp., 2200 E. Maple Rd., Birming- 
ham, Mich. 
Floatless liquid level controls 


C 


Cadillac Gage Co., 20316 Hoover Road, Detroit 5, 
Mich. 
Dimensional gages 


Cady & Co., E. J., 184 N. LaSalle St., Chicago 2, Ill. 
Non destructive testers for physical properties 


Cal-Astro Optical Labs., 711 N. Lake St., Pasadena 
6, Calif. 
Optical instruments and components 


Calculagraph Co., 300 Sussex St., Harrison, N. J. 
Elapsed time indicator 


Calibron Products, Inc:, 51 Lakeside Ave., West 
Orange, N. J. 
Special apparatus 


Calidyne Co., 751 Main St., Winchester, Mass. 
Accelerometers and vibration pickups 


Callahan & Co., E. J., 14 W. Barre St., Baltimore 1, 
Md. 


Laboratory supply house 
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Calta Glass Wks., 2158 Ogden Ave., Chicago 12, Ill. 
Scientific glassware 


Cambridge Instrument Co., Inc., 3732 Grand Central 
Terminal, New York 17, N. Y. 
Scientific & industrial instruments 


Cameron Surgical Specialty Co., 666 W. Division St., 
Chicago 10, Ill. 
Surgical instruments 


Campbell Co., J. A., 645 Wardlow Rd., Long Beach 7, 
Calif. 
Thermometer wells & automatic controllers 


Canadian Radium & Uranium Corp., 630 Fifth Ave., 
New York 20, N. Y¥ 
o aietel Mi 


horescent and floure 





D t paints 
Cannon Electrie Co., 3209 Humboldt St., Los Angeles 
31, Calif. 
Multiple circuit connectors for instruments 

(See advertisement on page 55) 


Cargille Scientific, Inc., 118 Liberty St., New York 6, 
m.. KR 

Chemical laboratory & photographic devices, Immer- 
sion liquids for inspecting glass & quartz 


Carboloy Dept., General Electric Co., 11155 East 
& Mile St., Detroit 32, Mich. 
Permanent magnets, magnetic alloys 


Carter Parts Co., 213 Institute Place, Chicago 10, Ill. 
Relays, resistors, rheostats & switches 


Carver, Fred §S., 345 Hudson St., New York 14, N. Y. 
High pressure testing devices 


Cash Co., A. W., P. O. Box 575, Decatur B, IIL 
Combustion control instruments 


Central Scientific Co., 1700 Irving Park Blvd., Chi- 
cago, tll. 
Scientific instruments & laboratory apparatus 

(See advertisement on page 85) 


Centralab Div., Globe Union Inc., 900 E. Keefe Ave., 
Milwaukee 1, Wis. 
Capacitors, rheostats, resistors & switches 
Century Geophysical Corp., 1333 N. Utica Ave., Tulsa 
6, Okla. 
Geophysical instruments 

(See advertisements on pages 14, 15) 


Chace Co., W. M., 1600 Beard Ave., Detroit 9, Mich. 
Thermostatic bimetals 


FINE WIRE 


LEMITS 


Chandler & Stedman, 398 Newton St., Waltham § 
Mass. 
Special laboratory apparatus 


Charvos-Roos Corp., 185 Hackensack St., East Ruther. 
ford, N. J. 
Drawing instruments 


Chatillon & Sons, John, 85 Cliff St., New York 7, 


N. Y. 
Iso-elastic springs 
(See advertisement on page 180) 


Chelsea Clock Company, 284 Everett Ave., Chelsea, 
Mass. 
Clocks & clock movements 

(See advertisement on page 161) 


Chemical Rubber Co., 2310 Superior, East, Cleveland 
14, Ohio 
Laboratory supplies 


Cherry-Channer Corp., 1488 Skokie Blvd., Highland 
Park, Ill. 
Snap switches 


Chicago Apparatus Co., 1735 No, Ashland Ave., Chi- 
cago 22, Ill. 
Laboratory supplies 


Chicago Condenser Co., 3255 W. Armitage Ave, 
Chicago 47, Ill, 
Capacitors 


Chicago Dial Indicator Co., 180 N. Wacker Dr., Chi- 
cago 6, Ill. 
Machinist's dial indicators 


Chicago Electric Tachometer Co., 111 Lake St., Madi- 
son, Ohio 
Electric tachometers; portable tachometers, speed 
indicators 


Chicago Electronic Engineering Co., 3223 W. Armi- 
tage Ave., Chicago 47, Ill. 
Transformers 


Chicago Industrial Inst. Co., 536 W. Elm St., Chi- 
cago 10, Ill, 
Radio, electronic & industrial test equipment 


Chicago Metal Hose Corp., 1309 S. 3rd Ave., Maywood, 
Ti. 
Metal bellows 


Chicago Surgical & Electrical Co., 324 W. Superior 
St., Chicago 10, Ill, 
Laboratory supplies 


“Galvanometer 
Suspension Ribbon 


. In Gold and Other Metals 
Or In Special Alloys 


Remarkably free from ‘‘drift"’ 
Made to specified torsional 
values expressed in dyne- 
centimeters per radian twist 
per céntimeter length... . 


BARE WIRES drawn to .0004” diameter 
RIBBON rolled as thin as .0001” 
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-ENGINEERING 
-MANUFACTURING 
-ASSEMBLING 


Whether the application is electrical, 
mechanical or a combination of both, you'll 
find that Chelsea engineers have what it takes 
in terms of experience. Their know-how de- 
rives from designing and manufacturing parts 
to closest tolerances, creating Chelsea instru- 
ments of the keenest precision — for measur- 
ing time, computing intricate intervals, con- 
trolling, recording — acting higher in the 
stratosphere, deeper under the sea, than 
human control is able to go! 


Whatever your assembly or sub-assembly 
problem, it is worth your while to consult 
Chelsea. A letter, telephone call, or telegram 
to Chelsea may solve your biggest problem! 


Units that Chelsea has engineered and 
produced for many of America’s leading 
industrialists include the following: tem- 
perature, flow, and water stage recorders; 
photographic remote controls, cylinder chart 
clocks, a a watchmen’s clocks, time clocks, 
and a wi e variety of fully jewelled controls 
of highest precision. 


CLOCK CO. 


Chelsea, Mass. 


71 Everett Avenue 
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DILLON PRECISION PRODUCTS 












ILLUSTRATED BELOW ARE A FEW OF THE MORE POPULAR DILLON 
INSTRUMENTS WHICH ARE IN USE IN LEADING PLANTS, BY 
SCHOOLS AND UNIVERSITIES AND BY MOST GOVERNMENTAL 
DEPARTMENTS. ALL ARE AVAILABLE FOR PROMPT SHIPMENT. 


MODEL L UNIVERSAL TESTER 


A high capacity universal tester for ten- 
sile, compression, transverse and shear 
work. Portable and easy to operate. 
For cloth, wire, springs, wood, metals, 
castings, plastics, ete. 


Calibrated with elastic proving ring. 
Extreme accuracy. Available in 7 differ- 
ent capacities from as low as 0-250 
Ibs. up to 0-10,000 Ibs. A 5” dia. or 
10” dia. dial is optional. 


Handles standard round or flat speci- 
mens with ease and simplicity. Regular 
grips for flat specimens can be removed 
in seconds and replaced with any type 
of special gripping fixture. 


Standard model is hand operated. Used 
on work bench. Can be supplied motor- 
ized to ASTM specs. if desired. Amer- 
ica's finest low cost tester! 


MECHANICAL PRESSURE GAUGE 


This versatile instrument has unlimited 
application. For measuring mechanical, 
static or moving loads. Wide variety of 
adapting fixtures may be used with it. 
Illus. shows moving wire passing over 
pulley to indicate tension. 9 capacities. 
Jeweled dial indicator. From as low as 
0-10 Ibs. up to 0-5,000 Ibs. 


TRACTION DYNAMOMETER 


Ideal for shop, laboratory or field use 
in determining static loads or tensile 
strains on objects that are too large or 
cumbersome for conventional testing 
machines. Reads directly in Ibs. Thirteen 
different capacities from as low as 
0-500. Ibs. up to 0-100,000 Ibs. More than 100 different uses. 


DIAL THERMOMETERS 


Accurate to 1% of the range over entire 
scale. Stainless steel construction. Large, 
easy-to-read dials in 2%", 3” or 5” 
diameters. Wide variety of working 
ranges to suit every requirement in both 
Fah. and Centigrade. Provided with 
Ya" or Ye" mounting nuts, and stem 
lengths from 3” up to 80”. Special ranges or dial layouts to order. 


WEIGHT INDICATOR 


Fits directly on crane or hoist hook and weighs 
lightest or bulkiest objects with equal ease. 16” 
diameter dial provides fine divisional break- 
down. Large eye-bolt at top and full swiveling 
hook at bottom. Extremely accurate. Calibrated 
with certified dead weights. Capacities from 
0-250 Ibs. up to 0-20,000 Ibs. Fully dampened, 
has tare load compensation. Easily carried by 
one man yet extremely rugged. Effects real 
savings in time and money! 


W.C. DILLON & C0., ING. oress rank, 1 
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Chicago Transformer Corp., 3501 W. Addison St., 
Chicago 18, Ill. 


Instrument & power transformers 


Cincinnati Clock & Instrument Co., 1113 York 8t., 
Cincinnati 14, Ohio 
Circuit breaker analyzer 


Cincinnati Time Recorder Co., 1733 Central Ave., Cin- 

cinnati 14, Ohio 

Time recorders 

Cinema Engineering Co., 1508 W. Verdugo Ave., 

Burbank, Calif. 

Electrical and electronic instruments and components 
(See advertisement on page 46) 


Circle Gauge Co., P. O. Box 2524, Hollywood 28, Calif. 
Piston ring gages 


Clare & Co., C. P., 4719 Sunnyside Ave., Jefferson 
Sta., Chicago, Ill. 
Relays, electric counters 
cialties 


& electro mechanical spe- 


Clark Cooper Co., Palmyta, N. J. 
Timers, alarms and _ controllers 


Clark Instrument Co., Inc., 10202 Ford Road, Dear- 
born, Mich. 
Hardness testers 


Clark & Sons, Inc., Alvan, 58 Day St., West Somer- 
ville, Mass. 
Optical & astronomical instruments 


Clarke Insts. Div., National Electrical Machine Shops, 
Inc., 910 King St., Silver Spring, Md. 
Electrical d4ndicating instruments and accessories 


Clarkstan Corp., 
64, Calif. 
Electronic equipment 

(See advertisement on page 90) 


11923 W. Pico Bivd., Los Angeles 


Clarostat Mfg. Co., Inc., Dover, N. H. 
Resistors 


Clay-Adams Co., Inc., 141 East 25 St., New York 
10, N. ¥ 

Angle & micro centrifuges. compact balances, analyt- 
ical weights, microscope slides & cover glasses, glass 
& porcelain ink, tuning forks 


Clebar Watch Co., 551 Fifth Ave., New York 17, N. Y. 
Stop watches, timers & chronographs 


Cleveland Fuel Equipment Co., 7316 Associate Ave., 
Cleveland 9, Ohio 
Furnace controllers, pyrometers & gages 


Clifford Mfg. Co. Div., Standard-Thomson 
152 Grove St., Waltham 54, Mass. 

Metallic bellows & diaphragms; thermostatic assem- 
blies; packless valves 


Corp., 


Climax Controls Div. see Black, Sivalls and Bryson, 
Inc. 


Clippard Instrument Laboratory, Inc., 1125 Bank S8t., 
Cincinnati 14, Ohio 
Electronic apparatus and electrical instruments 


Clough-Brengle Co., 6914 Broadway, Chicago 40, Il. 
Electrical instruments, communication testing instru- 
ments 


Cohn Corp., Sigmund, 44 Gold St., New York, N. Y. 
Galvanometer suspension ribbon 


(See advertisement on page 160) 


Cole Co., H., 82 North High St., Columbus 15, Ohio 
Surveying instruments 


Cole Instrument Co., 1320 S. Grand Ave., Los Angeles 
15, Calif. 
Electrical instruments 

(See advertisements on pages 104, 120, 154) 


Coleman 
wood, II 
Electrical measuring instruments for technical appli- 
cations 


Instruments, Inc., 318 Madison St., May- 


Coleman Instrument & Mfg. Co., 716 Troost Ave., 
Tulsa 5, Okla. 
Oscillographs 


Collins Radio Co., Cedar Rapids, Iowa 
Electronic apparatus 


Columbia Electric Mfg. Co., 
Cleveland 14, Ohio 

Rheostats, instruments, shunts, switchboards & spe- 
cial electrical equipment 


4519 Hamilton Ave., 


Combustion Control Corp., 77 Broadway, Cambridge, 
Mass. 
Combustion controls 


Commerce Pattern Foundry & Machine Co., 7450 Mel- 
ville Ave., Detroit 17, Mich. 
Balancing machines 
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Commercial Research Labs., Inc., 20 Bartlett St., 
Detroit 3, 

Laboratory instruments for automotive, aircraft, rail- 
way & allied industries; air flow indicators, direct 
pressure & piezo-ray engine indicators, fuel flow sn- 
dicators, magnetic gages, torsional vibration indica- 
tors (piezo-ray), recorders (torsiographs & record- 
ing instruments for car perfomance & riding com- 


fort. 


Communication Measurements Laboratory, 120 Green- 
wich St., New York 6, N. Y¥ 

Testers, rectifiers, voltage regulators, communication 
measuring equipment 


Compar Instrument Co., 455 Douglas Road, Holland, 
Mich. 
Comparators, surface-finish microscopes and testers 
Comtor Company, 
Mass. 

Precision internal & external comparator-type diam- 
eter gages 


83 Rumford Ave., Waltham 54, 


Conant Laboratories, 6500 O St., Lincoln 5, Neb, 
Dry disc rectifiers 

Condenser Products Co., 7517 North Clark St., 
Chicago, Il. 

Capacitors 


Conn, Lid., C. G., Electronics Div., 1101 E, Beards- 
ley Ave., Elkhart, Ind. 
Stroboscopes 


Connecticut Telephone & Electric Div., Great American 
Industries, Inc., Meriden, Connecticut 
Electronic devices 


Connelly Inc., 3154 S. California Ave., Chicago 8, Il. 
Gages & manometers, B T U indicator & HoS tester 


Conoflow Corp., 2100 Arch St., Philadelphia 3, Pa. 
Valves, automatic controls 


(See advertisements on pages 56, 58, 114, 148) 


Consolidated Engineering Corp., 300 N. Sierra Madre 
Villa, Pasadena 8, Calif. 
xeophysical instruments, 
tion measuring equipment 


mass spectrometers, vibra- 


Continental Electric Co., Geneva, Ill, 
Photoelectric tubes & equipment 


Continental Equipment Co., 
Valves 


Coraopolis, Pa. 


Control Corporation, 718 Central Ave., Minneapolis 14, 
Minn. 
Automatic & remote control equipment 


Control Products, Inc., 306 Sussex St., Harrison, N. J. 
Thermostatic switches 


Cook Electric Co., 2700 Southport Ave., Chicago 14, 
Ill., Research Div., 1457 Diversey Pky., Chicago 14, 
Ill. 

Electrical control devices, metal bellows, vapor meters 
& telephone protective & distributing apparatus, air- 
craft instrumentation, relays, pressure switches 


Cook Research Laboratories, L. H., Box 696, Menlo 
Park, California 

Precision testing instruments for oil industry, oil 
well cement testing equipment, combustible gas indi- 
cators, depth pressure recorders 


Coors Poreelain Co., Golden, Colo. 
Chemical & scientific porcelain 


Corbin Screw Div., American Hardware Corp., New 
Britain, Conn. 
Tachometers & speedometers 


Cornell-Dubilier Electric Corp., Hamilton Blvd., So. 
Plainfield, New Jersey 

Mica, dykanol, paper & wet & dry electrolytic capaci- 
tors 


Corning Glass Works, Corning, N. Y. 
Technical glassware 


Coulter Electronics, 3023 W. 
12, Til. 
Amplifiers, 


Fulton Blvd., Chicago 
microscopic particle and cell counters 


Counter and Control Corp., 5227 W. Electric Ave., 
Milwaukee 14, Wis. ; 
Circuit-control pre-set counters with automatic reset 


(See advertisement on page 64) 


Cramer Co., Inc., R. W. Centerbrook, Conn. 
Interval timers, running time meters, time switches, 
signal control switches, time delay switches 


(See advertisement on page 141) 


Crawford Fitting Co., 884 E. 140 St., Cleveland 10, 
Ohio 
Tubing and fittings 


(See advertisement on page 145) 


s 
Crosby Steam Gage & Valve Co., 43 Kendrick 8t., 
Wrentham, Mass. 
Safety & reliet valves, 
steam engine indicators 


gages, recorders, testers & 
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Crown Industrial Products Co., 400 Borden Ave, 
Sycamore, Ill. 






Crystal Glass Tube and Cylinder Co., 439 East 7 
St., Chicago 19, HII. 
Heat resisting, precision 
tubing 


hose and other forms of 
(See advertisement on page 84) 


Crystal Research Labs., Inc., 29 Allyn St., Hartforg 
3, Conn, 

Capicators, quartz products, filters, flats, frequency 
meters, signal generators, mirrors, oscillators, rf, 
oscillators, vitreous silica, time interval apparatus, 
vibration pickups 


Curtin & Co., W. H., P. O. 
Laboratory supplies 


Box 118, Houston, Tex, 


Curtis Development & Mfg. Co., 
St., Chicago 24, Ill. 
Thermostats 


4524 W. Madison 


Curtis Labs., 2718 Griffith Park Blvd., Los Angeles 
27, Calif 
Optical instruments and components; color separation 
cameras 


Cuthbert Co., Inc., 
15, Minn, 
Scientific grain, seed and food testing equipment 


322 South Third St., Minneapolis 


Cutler-Hammer, Inc., 315 North 12th St., Milwaukee 
1, Wis. 

Electric motor control, safety switches, motor driven 
valve operators, gas calorimeters, gas mixing & sta- 
bilizing control, resistors 

Cyclohm Div., Howard Industries, 1215 State St, 
Racine, Wis. 

Fractional-horsepower motors 


Cyclotron Specialties Co., Morago 6, Calif. 
Radioactivity equipment 


Daco Machine & Tool Co,, 202 Tillary Co., Brooklyn, 
N. ¥. 


Aviation and military instruments 


Daigger & Co., A., 159 W. Kinzie St., Chicago 10, 
Ill 
Laboratory supplies 


Dale Instruments Div., Electronic Development Co, 
2002 N. 5ist St., Omaha 4, Neb. 
Electrical instruments 


Daniel Orifice Fitting Co., 3346 Union Pacifie Ave., 
Los Angeles, Calif, 
Orifice flowmeters and fittings 
Darley & Co., W. S., 2810 Washington Blvd., Chi- 
cago 12, Ill. 
Pipe locaters 


Davidson Mfg. Co., 5142 Alhambra Ave., Los Angeles, 
Calif. 
Astronemical telescopes 


Daven Co., 191 Central Ave., Newark 4, N. J. 
Attenuators, calibrating equipment for electrical in- 
struments & resistors 


Davis Emergency Equipment Co., Inc., Davis Instru- 
ments Div., 80 Halleck St., Newark 4, N. J 
Inflammable gas alarms 

(See advertisement on page 83) 
Davis Regulator Co., 2541 So. Washtenaw Ave., 
Chicago 8, IIL 
Valves 


Dearborn Gage Co., 22038 Beech St., Dearborn, Mich. 
Chronium plated gage blocks 


Dearborn Scientific Co., 1228 W. Kenzie St., Chicago 
22, Tl. 
Optical flats 


Defender Inst. & Reg. Co., 815 Clark St., St. Louis, 
M 


Industrial instruments 


De Jur-Amsco Corp., 45-01 Northern Blvd., Long 
Island City 1, N. Y. 
Photoelectric exposure 
photographic products 


meters, electrical, radio & 


Delmhorst Instrument Co., 115 Cornelia St., Boonton, 


N. J. 
Moisture detectors 


Deming Indicator Co., 1016 Acorn Dr., Dayton 9% 
Ohio 


Test indicators & dial indicators 


Demuth Glass Works, Inc., Parkersburg, W. Va. 
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Denison Engineering Co., 1160 Dublin Rd., Columbus, 


Ohio 
Presses 


Denver Fire Clay Co., P. O. Box 5510, Denver 17, Col. 
Specialized industrial control equipment for power 
plant & processing industries, laboratory specialties 


Detect-O-Ray, 2622 N. Halsted St., Chicago 14, Il. 
Photoelectric counters 


Derbyshire, Inc., F. W., 157 High St., Waltham 


54, Mass. 
Instrument lathes; micromills; chucks, etc. 
(See advertisement on page 87) 


Detecto Scales, Inc., 540 Park Ave., Brooklyn 5, N. Y. 
Scales 


Detectron Co., 5631 Coheunga Blvd., North Holly- 


wood, Calif. 
Leak and pipe detectors, radiation counters 


De-Tec-Tronic Labs, Inc., 1711 Terra Cotta Place, 


Chicago 14, IL. 
Photoelectric instruments 


Detroit Testing Machine Co., 9390 Grinnell Ave., 
Detroit 13, Mich. 
Testing machines 


De Vry Corporation, 1111 Armitage Ave., Chicago 14, 
Il. 
Scientific motion picture equipment & slide projectors 


Dial Light Co. of America, Inc., 900 Broadway, New 
York 3, N. Y 
Dial lights 


Diamond Power Specialty Corp., P. O. Box 415, 
Lancaster, Ohio 
Industrial television 


Dice Co., J. W., 1 Engle St., Englewood, N. J. 
Gages, electrical instruments, non destructive inspec- 
tion and testing equipment 


Dickson Co., 7420 Woodlawn Ave., Chicago 19, IIL. 
Furnace controls 


Dietert Co., Harry W., 9330 Roselawn Ave., Detroit 
4, Mich. 
Sand testing equipment; immersion pyrometers, mois- 
ture testers, accessories for spectrographic labora- 
tories 

(See advertisement on page 128) 


Dietzgen Co., Eugene, 2425 Sheffield Ave., Chicago 
14, Ill. 
Drafting & surveying instruments 


Dillon & Co., Inc., W. C., 1421 S. Circle Ave., 
Forest Park, JI. 
Traction dynamometers, tensile machines, thermom- 
eters 

(See advertisement on page 161) 


Dimeo-Gray Co., 207 E, 6 St., Dayton 2, Ohio 
Timers and switches 


Dirigo Compass & Instrument Co., Boeing Field, 
Seattle 8, Wash. 


Distillation Products Industries, 755 Ridge Road 
West, Rochester 13, N. Y. 

High vacuum pumps, low vapor pressure fluids & 
auxiliary equipment 


Dittmore & Freimuth Co., 2517 E. Norwich St., 
Cudahy, Wis. 
Electrical instruments, counters 


DoAll Company, 254 N. Laurel, Des Plaines, fll. 
Gages, Brinnell hardness testers, precision tools 


Doelcam Corp., 56 Elmwood St., Newton, Mass. 
Precision instruments, gyroscopics, servomechanisms 
(See advertisement on page 123) 


Doerr Glass Co., Inc., 500 Peach St., Vineland, N. J. 
Chemical glassware 


Dollinger Corp., 11 Centre Park, Rochester 3, N. Y. 
Instrument air filters 


pete Radio, Inc., 7421 Loomis Blvd., Chicago 36, 
l. 


Frequency monitor 


Dorothea Mechanisms, Gale, 81-01 Broadway, Elm- 
hore, L. 1., N. Y. 
Automatic controllers, motors, timers, switches 


Dorr-Patterson Engineering Co., 3362 Wight Ave., 
Detroit 7, Mich. 

Physical testing machines 

Douglas Radio Labs., 176 Norfolk Ave., Boston 19, 
ass, 

Electrical and electronic instruments 


Douglass Automatic Controls Co., 4505 E. Firestone 

Blvd., South Gate, Calif. 

Boiler controls 

peethite Corp., 650 W. Baltimore Ave., Detroit 2, 
ch. 


Process cameras & diaphragm control for cameras 


Please mention THE 1952 INSTRUMENTS INDEX when 


Dow Corning Corp., Midland, Mich. 

Silicone fluids and greases for high and low tem- 
perature lubrication of instruments, stop-cock grease, 
high vacuum grease, lens cement, liquid dielectrics, 
diffusion pump oils 


Drafto Co,, Cochranton, Pa. 
Drafting machines 


Drake Manufacturing Co., 1713 W. Hubbard St., 
Chicago 22, JI. 
Dial & signal lights 

(See advertisement on page 104) 


Ducommun Co., M., 580 Fifth Ave., New York, N. Y. 
Coil-spring stopwatches 


Du Mont Labs., Inc., Allen B., Clifton, N. J. 
Cathode-ray oscillographs, cathode-ray tubes, asso- 
ciated electronic equipment, television control, studio 
& transmitting equipment 


Duncan Electric Mfg. Co., Lafayette, Ind. 

A-c. & d-c, watthour meters, service & switchboard 
types; portable test meters, appliance meters & in- 
strument transformers 


Durakool Inc., 1010 Main St., Elkhart, Ind. 
Mercury switches 


Durant Manufacturing Co,, 1914 N. Buffum St., Mil- 
waukee 1, Wis. 
Counting & measuring machines 


Dusenbery, John, 150 Pine St., Montelair, N. J. 
Designe:s and builders of nautical instruments and 
special mechanical devices 


Dwyer Mfg. Co., F. W., 317 S. Western Ave., Chi- 
cago 12, J. 
Portable & stationary draft gages, COy indicators & 
combustion testing sets 

(See advertisements on pages 73, 90) 


Dynamatic Corp., 3307 14th Ave., Kenosha, Wis. 
Variable speed drives, torque measuring equipment 


Eagle Signal Corp., 202 20th St., Moline, Ill. 
Industrial control devices, traffic signal controllers & 
sign flashers 

Eastern Industries, Inc., 296 Elm St., New Haven, 
Conn. 

Laboratory pumps, stirrers & thermoregulators 


Eastern Science Supply Co., 7-9 High St., Brookline, 
Mass. 
Meteorological instruments 


Eastern Specialty Co., 3617 N. 8th St., Philadelphia, 
Pa, 


Testing equipment for checking & maintenance of 
all types of electricity meters such as watthour meters, 
demand instruments, etc, Special apparatus for load 
survey work, 


Eastman Kodak Co., 343 State St., Rochester 4, N. Y. 
Photographic equipment for laboratories, spectrographic, 
X-ray, ete. 


Eastman Oil Well Survey Co., P. O. Box 408, Long 
Beach 1, Calif. 

Underground surveying equipment 

Eaton-Dikeman Co., Mt. Holly Springs, Pa. 
Laboratory apparatus 


Eberbach & Sons Co., Inc., 200 E. Liberty St., Ann 
Arbor, Mich. 


Laboratory apparatus 


Ebert Electronics Co., 185-09 Jamaica Ave., Hollis 7, 
ed, 


Eby, Inc., Hugh H., 4700 Stenton Ave., Philadelphia 
44, Pa, 
Relays & radio parts 


Eck & Krebs, 2709 40th Ave., Long Island City, 
ae 4 


Eclipse-Pioneer Div., Bendix Aviation Corp., Teter- 
boro, 
Aircraft electrical & mechanical accessories 

(See advertisements on pages 97, 113) 


Eder Instrument Co., 2293 N. Clybourn Ave., Chicago 
14, TL 
Pocket microscope 


Edelmann & Co., E., 2332 Logan Blvd., Chicago 47, 
Ti. 
Automotive test instruments 


Edin Co., 207 Main St., Worcester, Mass. 
Oscillographs and oscilloscopes 
(See advertisement on page 103) 


Edison, Inc., Thomas A., Instrument Div., West 
Orange, N. J. 
Scaled-in-glass control devices, including thermostatic 





switches, fire detection thermostats, & timing relays. 
Hermetically sealed thermostatic valves. Special con- 
trol equipment 

(See advertisement on page 65) 


Edwards, L. V., 32 Irving Place, Rockville Centre, 
N.S. 
Smoke-density instruments and alarms 


Eicor, Inc., 1501 W. Congress St., Chicago 7, Ill. 
Fractional H. P., geared, ungeared, synchronous, ca- 
pacitor, and D. C. motors 


Eitel-McCullough, Inc., San Bruno, Calif. 
Electrical and electronic instruments and components 


Eitzen Co., Louis C., 17 W. 60th St., New York 23, 
eS 
Extensometers 


Electric Auto-Lite Co., Instrument & Gauge Div., 
Toledo 1, Ohio 
Pressure & vacuum gages, speedometers, tachometers 
& thermometers 


Electric Design & Mfg. Co., Burlington, Iowa 
Electrical instruments 


Electric Eye Equipment Co., Danville, Ill. 
Automatic inspection devices 


Electric Hotpack Co. Inc., Melrose St. at Cottman Ave., 
Philadelphia 35, Pa. 

Designers and manufacturers of heat control and lab- 
oratory equipment 


(See advertisement on page 40) 


Electric Indicator Co., 21 Parker Ave., Stamford, 
Conn. 

Synchronous motors, position indicators, Jevel con- 
trols, signaling devices 


(See advertisement on page 95) 


Electric Regulator Corp., 50 Fay St., South Nor- 
walk, Conn. 
Current and frequency regulators 


Electric Speed Indicator Co., 12234 Triskett Road, 
Cleveland 11, Ohio 

Precision electric tachometers & remote position in- 
dicators 


Electric Tachometer Corp., 2218 Vine St., Philadelphia 
3, Pa. 
Speed indicators & recorders, electric & mechanical 
counters 


Electrical Facilities Inc., 4224 Holden St., Oakland 
8, Calif. 
Apparatus for electrical measuring & testing, includ- 
ing precision tiansformers, watthour meter and in- 
strument transformer testing equipment; rectifier ap- 
paratus 


Electrical Utilities Co., 2429 St. Vincent Ave., La 
Salle, Ill. 


Electrimatic Div., Marsh Corp., J. P., 3501 Howard 
St., Skokie, III. 

Automatic control valves & controls, regulating valves. 
Pressure, temperature & electrical actuation 


Electrocon Corp., 219 Sunrise Highway West, Free- 
port, N. Y. 
Vibration measuring instruments 


Electro Engineering Products Co., 609 West Lake St., 
Chicago 10, TIL 

Instrument and servomechanism motors; signal gene- 
rators, HF apparatus 


Electro-Mec Laboratory, 225 Broadway, New York 7, 
Be Xs 
Electrical and electronic components 


Electro-Mechanical Instrument Co., 812 Chestnut St., 
Perkasse, Pa. 
Electrical instruments 


Electro-Mechanical Research, Inc., 64 Main St., 
Ridgefield, Conn. 
Electrical and electronic instruments and components 


Electro Mechano Co., 261 E. Erie St., Milwaukee 2, 
Wis. 
Tachometers, precision drill press 

(See advertisement on page 126) 


Electro-Medical Laboratory, Inc., South Woodstock, 
Neurological & Allied medical instruments & general 
electronic apparatus 


(See advertisement on page 53) 


Electro-Physics Co., Box 136, G.P.0., New York 1, 
N. Y. 


Electro Products Laboratories, Inc., 4501 N. Ravens- 
wood Ave., Chicago 40, Ill. 
Battery eliminators & rectified A. C. devices 


(See advertisement on page 107) 
Electro-Tech Equipment Co., 309 Canal St., New 


Ammeters, voltmeters, power analyzers, bridges 
York 13, N. Y. 
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Electronic Apparatus Corp., 116 E. Jackson Blvd., 
Elkhart, Ind. 
Mercury relays and switches 


Electronic Associates, Inc., 61 Brighton Ave., Long 
Branch, N., 1... 
Aircraft and electrical instruments 


Electronic Controls, Inc., 4521 Chestnut St., Phila- 
delphia 39, Pa. 

Electronic controllers and timers for counting, light- 
ing, ete. 


Electronic Develop t Lab., 2655 W. 19th St., Chi- 
cago 8, Til. 
Electronic apparatus 





Electronic Engi ing A iat Ltd., 

Camino Rd., San Carlos, Calif. 

Dynamic pressure measuring equipment 
(See advertisement on page 50) 
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Electronic Instrument Co., 276 Newport St., Brook- 
lyn 12, N. Y. 
Electrical and electronic instruments 


Electronic Mfg. Co., 140 8S. Second St., Harrisburg, 
Pa. 
Oscillators, voltmeters 


Electronic Products Co., 5330 E. Olympic Blvd., Los 
Angeles 22, Calif. 
Glass instruments & apparatus 


Electronic Tube Corp., 1200 E. Mermaid Lane, Phil- 
adelphia, Pa. 
Cathode ray oscillographs 


Electrons, Inc., 127 Sussex Ave., Newark 4, N. J. 
Gas-filled & grid-control rectifier tubes 


Electyme Motor Products Corp., 565 W. Washington 
Blvd., Chicago 6, Tl. 
Clocks and timers 


Elematic Equipment Corp., 1150 West Marquette St., 
Chicago 21, Til. 
Pyrometers 


Elgin National Watch Co., Elgin, Ill, Industrial 
Products Dev., Aurora, Ill. 

Watches, clocks, gages, gaging fixtures and mi- 
crometers 


Ellison Draft Gage Co., 214 West Kenzie St., Chi- 
eago 10, Ill. 
Manometers, draft gages, orsats 


El-Tronics, Inc., 
33, Pa. 
Electrical instruments, nuclear measuring devices 


2647 N. Howard St., Philadelphia 


Emerson Apparatus Co., 171 Tremont St., Melrose, 
Mass. 
Calorimeters 


Emery Company, A. H., Pine St., New Canaan, Conn. 
Pressure gages and testing machines 
(See advertisement on page 133) 


Emmett Machine & Mfg. Co., 2249 Fourteenth St., 
S. W., Akron 14, Ohio 
Automatic controllers, timer and contro] valves 

(See advertisement on page 27 


Empire Devices, Inc., 38-25 Bell Blvd., Bayside, 
| A 

High frequency apparatus 

Engel, Inc., H. 
te 

Sinall drills. small turned parts, millstones in sap- 
Phire and block grinding discs 


Cc. M., P. O. Box 233, Sidney, 


Engelhard, Inc., Charles 900 Passaic Ave., East New- 
ark, N. J. 
Industrial instruments 


Engineering Laboratories, Inc., 602 E. 4th St., Tulsa 
, Okla. 

Seismic exploration equipment, vibration detectors, 
petroleum engineering devices, signaling equipment 


Engineering Research & Development Co., P. 0. Box 
166, Hinsdale, Ili. 
Precision instruments custom built 

(See advertisement on page 44) 
Engineering Research Associates, Inc., 1902 West 
Minnehaha Ave., St. Paul 4, Minn. 


Engineers Specialty Div., Universal Engraving & 
Colorplate Co., 986 Elliott St., Buffalo 9, N. Y. 
Optical comparators 


Engis Equipment Co., 431 S. Dearborn St., Chicago 
5, Tl. 


Microscopes, surveying instruments, photoelectric 
color analyzers, optical flats and components 


Eppley Laboratory Inc., 12 Sheffield Ave., Newport, 
R. 1. 


Thermepiles, pyrheliometers & standard cells for 
both industrial & laboratory use 
(See advertisements on inside front cover and 
page 5!) 
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Equipoise Controls, 100 Stevens Ave., Mount Vernon, 
Me: 
Thermometers and tachometers 


Erb & Gray, 854 S. Figueroa St., Los Angeles 7, 
Calif. 
Optical, mechanical and electrical instruments 

(See advertisement on page 93) 


Erickson Specialty Co., 10 Cayuga St., Cohoes, N. Y. 
Solenoid valves 


Erie Resistor Corp., 644 West 12th St., Erie, Pa. 
High frequency & molded resistors 


E & 8S Optical Co., 911 Willow Ave., Hoboken, N. J. 
Optical components 


Ess Instrument Co., 96 S. Washington Ave., Bergen- 
field, N. 

Industrial electronic instruments, photoelectric for 
smoke, flame, turbidity, color. Specific gravity ind- 
cators, recorders and controllers 


Esterline-Angus Co., Inc., P. O. Box 596, Indian- 
apolis 6, Ind. 
Graphic recording & contract-making electrical in- 
struments, time, speed, condensate purity, pressure 
& vacuum recorders, telemeters & portable current 
transformers 


Eureka X-Ray Tube Corp., 3240 N. Kilpatrick Ave., 
Chicago, Ill. 
X-ray tubes 


Evaporated Metal Films Co., Ithaca, N. Y. 
(See advertisement on page 100) 


Ever Ready Thermometer Co., 1118 Bedford Ave., 
Brooklyn 5, N. Y. 
Calorimeters, thermometers 


Everson Mfg. Co., 214 W. Huron St., Chicago 10, Ill. 
Chemical feeders 


Exact Weight Scale Co., 944 West 5th Ave., Colum- 
bus 8, Ohio 

Over-and-under weight scales & indicators for in- 
dustrial purposes 


F 


Fairbanks, Morse & Co., 600 So. Michigan Ave., 
Chicago 5, Il. 
Scales 


Fairchild Camera & Inst. Corp., 88-06 Van Wyck 
Blvd., Jamaica 1, N. Y. 

Instrument motors, servo-motors,, navigational In- 
struments, oscilloscope- and X-ray recording cameras. 


Fairchild Recording Equipment Corp., 154 St. & 7th 
Ave., Whitestone, N. Y. 
Magnetic tape recorder 


Falstrom Co., 92 Falstrom Ct., Passaic, N. J. 
Steel instrument panels, panel board assemblies, cu- 
bicles, totally enclosed weather & vermin proof in- 
strument enclosures & steel cabinets. 

(See advertisement on page 25) 


Farnsworth Television & Radio, Fort Wayne, Ind. 
Industrial television systems 


Farrand Optical Co., Inc., Bronx Blvd. and E. 238 
St., New York 66, N. Y. 
Scientific instruments 


Farrel-Birmirgham Co., Inc., 25 Main St., Ansonia, 
Conn. 

Calipers for checking roll diameters & gear tooth 
comparators 


Farris Engineering Corp., 436 Commercial Ave., Pal- 
isades Park, N. J. 
Safety and relief valves; naval and aircraft regulators; 
and hydraulic remote controls 

(See advertisement on page 149) 


Farris-Stacon Corp., Palisades Park, N. J. 
Automatic controllers, valves 

(See advertisement on page 63) 
Fassett Co., Ine., C. M., W. 21 Main Ave., Spo- 
kane 8, Wash. 
Laboratory supplies 





Fast & Co., John E., 3105 N. Crawford St., Chicago 
41, Til. 
Capacitors 


Fecker, J. W., 2016 Perryville Ave., Pittsburgh 14, 
Pa. 

Astronomical instruments ; 

Federal Anti- Capacity Switch Corp., 1200 Niagara St., 
Ruffalo, N. Y. 

Anti-capacity switches s 


Federal Classifier Systems, Inc., 127 N. Dearborn 
St., Chicago 2, Ill. 
Particle size classifiers 





Federal Instrument Co., 14-02 Broadway, Long Islang 
City 2,N.¥. 
Resistors 


Federal Mfg. & Eng. Corp., 211 Steuben St., Brook. 
lyn 5, N. Y¥. 
Microscopes 


Federal Products Corp., 1144 Eddy St., Providence j, 
ee 


Precision measuring instruments 
(See advertisement on page 72) 


Federal Telephone and Radio Corp., 100 Kingsland 
Road, Clifton, N. J. 

Radio transmitting and direction finding equipment, 
transmitting tubes, field intensity meters 


Feiler Engineering Co., 8026 N. Monticello Ave, 
Skokie, Tl. 
Electrical Instruments 


Fellows Gear Shaper Co., Springfield, Vt. 
Gear checking machines & involute measuring ma- 
chines 


Fenwal, Inc., 3 Main St., Ashland, Mass. 
Industrial thermostats 
(See advertisement on page 26) 


Ferguson Co., 814 Ridgely St., Baltimore 30, Md 
Laboratory supply house 


Ferner Co., R. Y., 110 Pleasant St., Malden, Mass, 
Precision instruments 


Ferrier Engineering, 24 Benton St., Springfield, Mass, 
Special instruments; test stands for automatic and 
diesel industries 

(See advertisement on page 127) 


Ferranti Electric, Inc., 30 Rockefeller Plaza, New 
York 20, N. Y. 
Electrical instruments 


Ferris Instrument Corp., Boonton, N. J. 
Laboratory & production testing equipment, radio 
noise & field strength meters & special electrical 
instruments 


Fidelity Machine Co., 3906 Frankfort Ave., Philadel- 
phia, Pa. 
Abrasion testers 


Field Electrical Instrument Co., 8 North Manheim 
Blvd., New Paltz, N. Y. 
Electrical instruments 


Fielden Instrument Corp., 2920 N. 4th St., Phila- 
delphia 35, Pa. 
Automatic controllers, electrical instruments 


Fischer & Porter Co., 37 County Line Road, Hat- 
boro, Pa. 

Rotameters, sight flow meters, automatic flow con- 
trollers, precision optical cells, precision bore glass 
tubing & special precision glass apparatus. 


Fish-Schurman Corp., 68 Portman Rd., New Rochelle, 
n° 
Scientific instruments, optical, technical & scientific 
glass & porcelain 

(See advertisement on page 98) 


Fisher Governor Co., Marshalltown, Iowa 
Motor control valves & regulators 


Fisher-Pierce Co., 70 Ceylon St., Boston 21, Mass. 
Photoelectric controls, relays, timers 


Fisher Research Laboratcry, Box 640, Palo Alto, Calif. 
Leak detector & pipe finder. Electronic equipment 
(See advertisement on page 104) 


Fisher Scientific Co., 711 Forbes St., Pittsburgh 19, 
Pa. 

Standard & special equipment & instruments fer 
chemical, biological & metallurgical laboratories 


Flader, Inc., Fredric, 583 Division St., North Tona- 
wanda, N. Y. 
Aircraft Instruments 


Fleischauer & Son, F., 89-36 187 Place, Hollis, L. 1, 
. Pe 
Instrument makers 


Fillo Sales & Engineering (o., 4401 Chouteau Ave, 
St. Louis 10, Mo. 
Automatic control and combustion safety devices 


Flexible Valve Corp., 400 Commercial Ave., Palisades 
Park, N. J. 
Automatic valves 

(See advertisement on page 148) 


Flight Research Engineering Corp., P. O, Box 1-F, 
Richmond 1, Va. 
Servomechanisms and automatic control systems 


Fonda Gage Co., 53 Daly St., Stamford, Conn. 
Gage blocks 


Food Technology, Inc., 5903 NW Highway, Chicago 

31, 1 

Temperature and humidity chambers, testing apparatus 
(See advertisement on page 53) 
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Ford Engineering Co., 134 N. Second Ave., Upland, 


Calif. 
Voltage dividers 
(See advertisement on page 106) 


Ford Instrument Co., 31-10 Thomson Ave., Long 
Island City 1, N. Y. 
Airbourne and ground instruments, automatic control- 
Jers, servomechanisms 


Ford Regulator Valve Co., 403 Broome St., New York 


13, N. Y. 
Regulating valves 


Foster Engineering Co., 835 Lehigh Ave., Union, N. J. 
Control valves 


Foxboro Co., Foxboro, Mass. 

Indicating, recording & controlling instruments for 

pressure, temperature, humidity, level & flow 
(See advertisement on page 23) 


Fox Valley Instrument Co., Ingelside, III. 
Industrial and automatic service instruments 


Fraser Development Laboratory, P. O. Box 73, 
Huntington Station, N. 


Fluxometer for measuring magnetic flux 1n gauss 


Freas Glass Works, Francis L., 146 E. 9th St., Con- 

shohocken, Pa. 

Hydrometers, thermometers & glass instruments 
(See advertisement on page 136) 


Fredericks Co., George E., Bethayres, Pa, 
Glass instruments & apparatus 


Freed Transformer Company, 1718 Weirfield St., 
Brooklyn 27, N, Y. 
Transformers 


Frick Co., Inc., Waynesboro, Pa. 
Float valve controls & electric controls, refrigerating 
& air conditioning machinery 


Friez Instrument Div., Bendix Aviation Corp., Tow- 
son 4, Md. 

Temperature & humidity controls, gas & stoker con- 
trols, damper motors, electrical relays, temperature 
& humidity indicators & recorders, psychrometers, 
draft gages, anemometers, COg analyzers 


Fuess, Inc., R., 39 West 60th St., New York 23, 
eS 
Scientific instruments 


Fuel Watchman, 77-29 138 St., Flushing, 1. 1., N. Y. 


Fulerum Oil Company, Franklin, Pa. 
Instrument oils 


Fuller Co., 110 Bridge St., Catasauqua, Pa. 
Bulk material level controllers 


Fulton Sylphon Div., Robertshaw-Fulton Controls Co., 
Knoxville 4, Tenn. 

Temperature & pressure regulators, sylphon bellows; 
thermostat assemblies; diesel controls; automobile 
thermostats; air conditioning controls 


Furnas Electric Co., 300 McKee St., Batavia, Il. 
Pressure controls 


Furst Electronics, 14a S. Jefferson St., Chicago 6, 
Il. 


Electronic instruments 


G 


Gadgets, Inc., 3629 N. Dixie Drive, Dayton 4, Ohio 
Airbourne and ground instruments, testing cham- 
bers 


Gaertner Scientific Corp., 1201 Wrightwood Ave., Chi- 
tago 14, IN. 

Measuring instruments including toolmaker micro- 
scopes, micrometer slides, micrometer microscopes, 
comparators, interferometers, spherometers, microscopes 
& telescopes for observation & inspection; time re- 
cording devices including chronographs & special 
devices; dividing machines for engraving linear & 
circular scales; goniometers; spectroscopic equipment 
& accessories 

(See advertisement on page 165) 


Gallien, R. P., 220 W. 5 St., Los Angeles 13. Calif. 
Instrument lathes & tools 


Gamma Instrument Co., Inc., P. 0. Box 532, Great 
Neck, L. I., N. Y. 
Micrographic cameras, micromanipulators 

Gardner Laboratory, Inc., Henry A., 4723 Elm St., 
Bethesda 14, Md. 

Scientific instruments, automatic inspection devices 


Gas Appliance Specialties Co., 32-37 56th St., Wood- 
side, New York, N. Y. 
Gas regulators 


Industries, 827 Irving Park Road, Chicago 13, 


Precision tools, lubrication devices for fine mechanisms 


Please mention THE 1952 INSTRUMENTS INDEX when 




















Gaertner 








MEASURING INSTRUMENTS 
Cathetometers 
Creep Test Instruments 
Comparators 
Micrometer Microscopes 
Micrometer Slides 
Standard Scales 
Toolmaker Microscopes 


DIVIDING MACHINES 
Circular 
Linear 
Manual 
Automatic 


INTERFEROMETERS 
Michelson 
Fabry Perot 
Thermal Expansion 


POLARIZING 
Compensators 
Polarimeters 
Polariscopes 


1208 Wrightwood Ave. 





PRECISION OPTICAL AND MEASURING INSTRUMENTS 











Write for Survey of Gaertner Instruments and Index to Current Literature. 


THE GAERTNER SCIENTIFIC CORP. 


TEST INSTRUMENTS 
Optical Benches 
Spherometers 
Spectrometers 
Microscopes 
Telescopes 
Refractometers 


SPECTROGRAPHS 
Infrared 
Quartz 
Raman 
Spectroscopes 
Monochromators 


PHOTOMETERS 
Martens 
Spectrophotometers 
Microdensitometers 


MISCELLANEOUS 
Chronographs 
Laboratory Supports 
Precision Ruling 


Chicago 14, U.S.A. 
j 








Geler & Bluhm, Inc., 607 River St., Troy, N. Y. 
Mechanical devices & spirit level vials 
(See advertisement on page 83) 


Gelber, Samuel S., 162 N. Clinton St., Chicago 6, Ill. 
Balancing machines 


Genales, Andrew, 29 Second Ave., Nyack, N. Y. 
Toolroom test indicators 


General Biological Supply House, Inc., 761 East 69th 
Pl., Chicago 37, Ill. 
Biological laboratory supplies 


General Cement Mfg. Co., 919 Taylor Ave., Rockford, 
Ill. 
Switches, cement tester, and spark plug tester 


General Control Co., 1200 Soldiers Field Rd., Boston 
34, Mass. 
Electrical switches 


General Controls Co., 801 Allen Ave., Glendale 1, Calif. 
Pressure, temperature & flow control vaives 
(See advertisement on page 6) 


General Electric Co., § River Rd., Sehenectady 5, 
N.Y. 
Electrical instruments & meters 

(See advertisement on page 20) 


General Electric Co., 1285 Boston Ave., Bridgeport 2, 
Conn. 
Rectifiers & switches 


General Electric Co., Carboloy Dept., 11177 E, 8 
Mile Dr., Detroit 32, Mich. 
Permanent magnets, magnetic alloys 


General Electric Co., Chemical Dept., 1 Plastics Ave., 
Pittsfield, Mass. 
Magnets and instrument oils 


General Electric Co., Electronic Dept., 1001 Wolf St., 
Syracuse, N. Y. 
Electronic equipment 


General Electric Co., Lamp Dept., Nela Park, Cleve- 
land 12, Ohio 
Lighting sources 


General Electric X-Ray Corp., 4855 W. Blectric Ave., 
Milwaukee 14, Wis. 

Medical, dental & industrial X-ray apparatus, acces- 
sories & supplies 


General Physical Laboratory, 509 Fifth Ave., New 
York 17, N. Y. 
Special light sources 


General Power Plant Corp., 381 Fourth Ave., New 
York 16, N. Y. 
Furnace controls 


General Precision Lab., Inc., Pleasantville, N. Y. 
Electrical and electronic instruments, testing equip- 
ment 


General Radio Co., 275 Massachusetts Ave., Cam- 
bridge 39, Mass. 

Radio & electrical measuring instruments for lab- 
oratory & industrial use; stroboscopes noise meas- 
uring equipment, measuring & test equipment for 
electrical communication systems 


General Regulator Corp., 165 Broadway, New York 6, 
Me ¢ 
Combustion, draft, liquid level & pressure controls 


General Scientific Corp., 5151 West 65 St., Chicago 
38, Tl. 
Lenses & photoelectric cells 


General Test Equipment Co., 38 Argyle Park, Buffalo 
x. 


Pen size radio signal source, also special apparatus 


Genisco Inc., 2233 Federal Ave., Los Angeles 64, 
Calif. 
Testers for aviation instruments, guided missile in- 
strumentation, components, digital-output converters 
and comparators 

(See advertisement on page 42) 


Geophysical Instrument, Div. Georator Corp., Key 
Blvd. & Nash S8t., Arlington 9, Va. 

Instruments & accessories for prospecting for oll, 
minerals, water, bedrock; also equipment for making 
measurements in wells, radioactivity instruments 


Geotechnical Corp., 3712 Haggar Drive, Dallas, Texas 
Geophysical instruments 


Gertsch Products, Inc., 11846 Mississippi Ave., Los 
Angeles 25, Calif. 

Frequency standards, frequency meters, filters 

G. & G. Precision Works, Inc., 5-33 Forty-eighth 
Ave., Long Island City 1, N. Y¥. 

Mechanical optical & electrical precision instruments 


Giannini & Co., G. M., 285 West Colorado St., Pasa- 
dena |, Calif. 
Aircraft instruments 

(See advertisement on page 106) 


Gilbert & Barker Mfg. Co., West Springfield, Mass. 
Instrument housings 
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Gilman Scientific Instrument Co., 527 8. Fair Ave., 
Pasadena 1, Calif. 
Seismographs 


Gilmore, E. R., Box 5718, Homewood Sta.,, Pitts- 
burgh 8, Pa. 
Gas leak stethoscopes 


Gisholt Machine Co., Madison 3, Wis. 
Static & dynamic balancing machines 


Glass Engineering Laboratories, 601 O'Neill Ave., 
Belmont, Calif. 


Laboratory apparatus; ultra-speed centrifuges 


Gleason-Avery, Inc., Auburn, N. Y. 
Furnace controls 


Globe Industries, Inc., 125 Sunrise Place, Dayton, O. 
Aircraft instrument testing equipment, aircraft in- 
terval timing istruments, aircraft photo equipment, 
automatic control instruments 

Globe Phone Mfg. Corp., Reading, Mass. 

Pipe locating equipment, leaky valve locators, hearing 
aids, secret phone or listening equipment for govern- 
ment investigating agencies 


Globe Tool & Engg. Co., 410 Davis Ave., Dayton 3, 
Ohio 
Dynamic balancing equipment 


Glogau & Co., Inc., 1912 W. Birchwood, Chicago 26, 
In. 
Calipers 


G-M Laboratories, Inc., 4326 N. Knox, Cihcago 41, 
In. 


Galvanometers and galvanometer relays 


G. M. Manufacturing Co., 50 West 3 St., New York, 
N. Y 


Thermometers, hydrometers, psychrometers, hygrom- 
eters 


Goerz American Optical Co., C. P., 317 East 34th 
St., New York 16, N. Y. 
Photographic lenses, optical prisms & flats, and other 
optical units to specification 


Gogan Machine Corp., 1440 E. 55 St., Cleveland 3, 
Ohio 
Automatic hardness testers 


Goldak Co., 1544 W. Glenoaks Blvd., Glendale 1,, 


Calif. 
Surveying instruments, pipe locators, leak detectors 
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Goodrich Co., B. F., 450 South Main St., Akron, 
hio 
Vibration absorbers 


Gordon Co., Claud C., 3000 S. Wallace St., Chicago 
16, Til. 

Pyrometers, metallurgical testing machines, thermo- 
couples, thermocouple wire, lead wire, insulators 


yordon Machine & Tool Co., Inc., 1910 W. Atlantic 
St., Philadelphia 40, Pa, 
Thermocouples; thermocouple wells 


Gorrell & Gorrell, Haworth, N. J. 
Equipment for biological & psychological work 
(See advertisement en page 140) 


Gotham instruments Div., American Machine & 
Metals, Inc., Dept. 2, 233 Broadway, New York 12, 
N 


bv 
Indicating dial & recording thermometers 
(See advertisement on page 29) 


Gotham Scientific Co., 106 Water St., New York 5, 
Saieamene supplies 

Gothard Mfg. Co., 2110 Clear Lake Ave., Springfield, 
meniniitiie, inverters, converters, pulse generators 
eo Instrument Co., 22 Lawrence St., Newark 5, 


Thermal conductivity gas analyzers & gas analysis 
cells 
(See advertisement on page 81!) 


Graflax Corp., 154 Claressa St., Rochester, N. Y. 
Scientific cameras 


Graham-Mintel Instrument Co., 735 Carnegie Ave., 
Cleveland 15, Ohio 
Precision measuring instruments 


Gramer-Transformer Corp., 2734 N. Pulaski Rd., 
Chicago 39, III. 
Transformers: instrument, power, adjustable, phasing, 
regulating 

(See advertisement on page 142) 


Gray Instrument Co., 64% W. Johnson St., Philadel: 
phia 44, Pa. 
Scientific instruments 


Grayhill, Ine., 4524 W. Madison St., Chicago 24, 
Ill. 
Switches 


Green, Henry J., 1191 Bedford Ave., Brooklyn 16, 
ss. 
Meteorological instruments 


Green Instrument Co., 383 Putnam Ave., Cambridge, 
Mass. 
Engraving machines 

(See advertisement on page 69) 


Greene Bros., Inc., 1810 Griffin St., Dallas 2, Texas 
Laboratory supplies 


Greenfield Tap & Die Corp., Greenfield, Mass. 
Machine shop gages 


Greiner, Inc., Emil, 20-26 N. Moore St., New York 
a 3: *R. 
Laboratory supplies 


Griebel Co., E., 8 Wayne St., Carbondale, Pa. 
Thermometers, hydrometers, chemical & laboratory 
glassware 

Grieve-Henary Co., Inc., 1101 N. 
99 


Laboratory ovens 


Paulina St., Chicago 


jriner Co., A. J., 
Mo. 
Laboratory supplies 


1827 McGee St., Kansas City 8, 


Griswold Mfg. Co., F. T., Lancaster Ave., Wayne, 
Pa. 


Grove Regulator Co., 1190 67th St., Oakland 8, Calif. 
Pump governors, pressure reducing & back pressure 
regulators for gas or liquid pressures to 6000 Ibs. 


Guardian Electric Mfg. Co., 1621 W. Walnut St., 
Chicago 12, II. é 
A-c and d-c relays 


(See advertisement on page 117) 


Gulton Mfg Corp., 212 Durham Ave., Metuchen, N. J. 
Accelerometers, ballistocardiographs, precision capaci- 
tors 


Gump Co., B. F., 1325 So. Cicero St., Chicago 50, 
Til. ‘ 
Gurley, W. & L. E., 514 Fulton St., Troy, N. Y. 
Surveying & allied engineering instruments, paper 
testing & aeronautical navigation instruments & stand- 
ard weights & measures Py 


Gustafson Mfg. Co., G. D., 5328 N. Kedzie St., 
Chicago 25, Ill. 
Instrument tools 

(See advertisement on page 142) 
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G-V Controls Inc., 28 Hollywood Plaza, East Orange, 
N. J. 
Relays, switches 


Hagan Corp., Hagan Blidg., Pittsburgh 30, Pa. 
Combustion control equipment; flow meters, draft & 
pressure gages for law pressure gas & air measure. 
ments: recording, indicating & integrating in any 
combination 

(See advertisement on page 3) 


Haines Designed Products Corp., 117 N. Findlay St, 
Dayton 3, Ohio 
Ultracentrifuges 


Halldorson Co., 4500 Ravenswood Ave., Chicago 40, 
Ill. 


Transformers: instrument, testing, adjustable, regu- 
lating 


Halliburton Oil Well Cementing Co., Duncan, Okla, 
Oil well surveying instruments 


Hamiton Mfg. Co., Two Rivers, Wis. 
Laboratory furniture 


Hamilton Watch Co., Lancaster, Pa. 
Chronometers & watches 


Hammel-Dahl Co., 243 Richmond St., Providence, R. I. 
Automatic control valves 


Hand & Sons Co., John E., Atlantic & Washington 
Aves., Haddonfield, N. J. 
Navigational instruments 


Hankison Corporation, 1501 Beaver Ave., Pittsburgh 
33, Pa. 
Filter for instrument air 


Hanovia Chemical & Mfg. Co., 90 Chestnut St., New- 
ark 5, N. J. 
Quartz mercury are lamps 


Hansen Co., Wm., 165 Silverbrook Ave., Niles, Mich, 
Timers and clocks 


Hangon Mfg. Co., Inc., Princeton, Ind. 
Electric Motors, servomechanism components, clock 
movements 


Hardwick, Hindle, Inc., 40 Herman St., Newark 5, 
N. J. 
Resistors 


Hart Mfg. Co., R. E., 635 S, Main St., Ann Arbor, 
Mich. 


Production counters 
Hart Moisture Gauges, see Kaydel Moisture Gauges 


Hart Moisture Meters, Grand Central Terminal, New 
York, N. Y. 
Moisture testers 


Harvey Radio Laboratories, Inc., 447 Concord Ave. 
Cambridge, Mass. 
Electronic apparatus 


Harvey-Wells Electronics, Inc. Southbridge, Mass. 
Aircraft navigational instruments 


Hasler-Tei Co., 30 Vesey St., New York 7, N. ¥. 
Speed indicators, portable, chronometric 


Hass Brothers Instrument Co., 6236 Ritchie Rd, 
Washington 19, D. C. 
Barometers, altimeters, manometers 


Hastings Instrument Co., P. O. Box 1275, Hampton, 
Va. 
Consulting instrument engineers, special developments 


Hathaway Instrument Co., 1315 S. Clarkson St., Det 
ver 10, Colo. 

Instruments & apparatus for electrical & mechal- 
ical measurements & control 


Hawk Tool Engineering Co., Inc., Clarkston, Mich. 
Controllers & testing devices 


Haydon Co., A. W., 232 N. Elm St., Waterbury 32, 
Conn. 
Relays and timers 

(See advertisement on page 43) 


Haydon Manufacturing Co., Torrington, Conn. 
Synchronous Motors, automatic timers 


Hayes Scientific Appliances, 202 N. Broadway, Urbans, 
Til. 
Scientific instruments 


Hays Corp., P. 0. Box 299, Michigan City, Ind. 
Combustion instruments & automatic combustion com 
trols 

(See advertisements on pages 61, 81, 83) 


Hayward Scientific Glass Co., 217 Magnolia St, 
Whittier, Calif. 
Optical instruments and components 
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H-B Instrument Co., Inc., 2633 Trenton Ave., Phila- 


delphia 25, a” 
& hyd t remote control equip- 





The 


ment 


HD Electric Co., 760 Osterman Ave., Deerfield, Th 
Split core ammeters, demand meters 


Hebler Co., W. O., Central at Long Ave., Hillside, 
N, J. 
Electrical gas analyzers 


Heil Corp., 210-214 S. 4 St., St. Louis 2, Mo. 
Laboratory supplies 


Heiland Research Corp., 130 E. Sth Ave., Denver 9, 


hotofla sh 





Colo. 

Geophysical instruments, ynch Ss, gas 

detectors, oscillographs, strain gages, vibration de- 

tectors, recording cameras & industrial instruments. 
(See advertisement on page 10!) 

Heinrich Co., Carl, 677 Beacon St., Boston, Mass, 

Astronomical instruments 


Heise Bourdon Tube Co., Brook Rd., Newton, Conn. 
Bourdon tube devices 
(See advertisement on page 74) 


Helicoid see American Chain & Cable Co, 


Helipot Corp., 916 Meridan Ave., South Pasadena 
8, Calif. 
Rheostats, voltage dividing resistors 

(See advertisement on page 104) 
1540 Ridgely St., 


Heller Co., Gerald K., Baltimore 


Manual motor controls 


Hellige, Inc., 8718 Northern Blvd., Long Island City, 
Scientific instruments, laboratory & bacteriological 
supplies 


Henderson & Co., H. B., East Liverpool, Ohio 
Pyrometric cones 


Henry Valve Co., Inc., 3215 W. North Ave., Melrose 
Park, I 
Control valves 


Henschel & = Inc., John, 105 E. 29th St. New 
York 16, N. Y. 
Drawing instruments 


Henson Co., Fred C., 3311 E. Colorado St., Pasa- 

dena, Calif. 

Electroscopes, optical instruments and 
(See advertisement on page 166) 


components 


Henszey Co., Watertown, Wis. 

Feed water meters, flow indicators continuous blow- 
down, heat exchangers and boiler feed regulators. 
Also meters and flow indicators for corrosive chem- 
icals, 


Herbach & Rademan, Inc., 522 Market St., Phila- 
delphia 6, Pa. 
Electronic instruments 


Herman Stone Co., 324 Harries Bldg., Dayton 2, 
Ohio 
Precision granite surface plates 


Herron Optical Co., 705 W. Jefferson Blvd. Los 
Angeles 7, Calif. 
Lenses, mirrors and optical parts 


Hetherington & Berner, 701 Kentucky Ave., Indian- 
apolis 7, Ind, 
Fluidometers 


Hetherington & Son, Inc., Robert, 1200 Elmwood Ave., 
Sharon Hill, Pa. 
Switches 


Heusser Instrument Mfg. Co., 1388 8S. 
Salt Lake City 4, Utah 
Analytical balances 


State St., 


Hevi Duty Electric Co., 
Electric furnaces 


Milwaukee 1, Wis. 


Hewlett-Packard Co., 395 Page Mill Road, Palo Alto, 
California 

Electronic equipment 

2 Electric Co., 179 W. Clay Ave., Roselle Park 
. J. 

Electric soldering irons 

_ Mfg. ©o., 530 Michigan Ave., Kenilworth 
Inspection instruments 

H & H Thermostats, Inc., 682 Broadway, New York 
mn. Y. 

Altimeters, recording thermometers, recorder ink for 
extreme temperatures 

Hickok Electric Instrument Co., 10519 Dupont Ave., 
Cleveland 8, Ohio 

Electric indicating instruments 

on & Sons, Wm., 295 Pearl St., New York 7, 


ins & hydrometers 
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High ‘Voltage Engineering Corp., 7 University Read 
Cambridge, Mass. 
High voltage devices 


Hills-McCanna Co., 3025 N. Western Ave., Chicago 


Diaphragm valves, metering and proportioning pumps 


Hillyer Instrument Co., Inc., 54-60 Lafayette St., New 
York 13, N. Y. 
Computers and inspection devices 


Hoke, Inc., 148 S. Dean St., 
Regulators 


Englewood, N. J. 


Holtzer-Cabot Electric Div., National Pneumatic Co., 
Inc., 125 Amory St., Boston, Mass. 
Fractional Horsepower Motors 


Hopp Press, Inc., 460 W. 34 St., New York 1, N. Y¥ 
Nameplates, dial faces, scales, instruction plates 


Houston Technical Laboratories, 2424 Branard St., 
Houston 6, Texas 
Gravity meters for geophysical prospecting 


Howe & French Inc., 99 Broad St., Boston 10, Mass. 
Laboratory supplies 


Howe Scale Co., Rutland, Vt. 
Scales 


Howland Optical Co., 29 Cottage Place, Nutley, N. J. 
Optical flats lenses, magnifiers 


Hufco Industries, 2815 W. Olive St., Burbank, Calif. 
Relays 


Huggins Labs., 700 Hamilton Ave., Menlo Park, Calif. 
Laboratory instruments, industrial photoelectric in- 
struments, fused quartz apparatus, colorimeters 


Hull Mfg. Co., P. O. Box 246, Warren Ohio 
Compasses 

Humboldt Mfg. Co., 2014 N. Whipple St., Chicago 
47, Il. 

Cement & concrete testers 


Hunter Spring Co., Lansdale, Va. 
Special springs 
Huppert Co., K. H., 6830 Cottage Grove Ave., Chi- 
cago, Ill, 
Laboratory furnaces 
Hycon Mfg. Co., 2961 E. Colorado St., Pasadena 
8, Calif. 

(See advertisement on page 102) 
Hycor Co., Inc., 11423 Vanowen St., North Hollywood, 
Calif. 
Electric and electronic components 
Hydraulic Div., New York Air Brake Co. 420 Lex- 
ington Ave., New York, N. Y, 
Hydraulic control systems 


Hytron Radio & Electronics Corp., 76 Lafayette St., 
Salem, Mass. 
Electronic tubes 


Ice Optical Co., Herchel C., 1003 North 11 St., Read- 
ing, Pa. 
Lenses, mirrors, optical flats, telescopes 


Ideal Industries, Inc., 1420 Park Ave., Sycamore, III. 
Insulation testers & revolution counters 


Ideal Laboratory Tool & Supply Co., 3913 Evans 
Ave., Cheyenne, Wyo. 
Aircraft instrument test apparatus, sensitive needle 
valves 

(See advertisement on page 34) 


Illinois Testing Laboratories, Inc., 420 N. LaSalle St., 

Chicago 10, III. 

Indicating pyrometers, resistance thermometers  py- 

rometer controllers air velocity meters, metal detectors 
(See advertisement on page 13) 


Impact Register Co., 510 N. Neil St., Champaign, Ill. 
Instruments for determining and recording impacts 
received by railroad cars and riding qualities of 
railroad cars, automobiles 

Impact-O-Graph Corp., 1900 Euclid Ave., Cleveland, 
Ohio 

Impact recorders 

Imperial Brass Mfg. Co., 1200 W. Harrison St., 
Chicago 7, Ill. 

Fittings, tubing cutters and benders 


Indiana Steel Products Co., Valparaiso, Ind. 
Instrument magnets 


Inductograph Products Inc., 236 W. 55th St., New 
York, N. Y. 
Regulated power supplies 


Industrial Condenser Corp., 3243 N. California Ave., 
Chicago 18, Ili. 
Oil paper & electrolytic capacitors 


Industrial Control Co., Straight Path and Arlington 
Ave., Wyandanch, L, I., N. Y. 
Electrical instruments, servo amplifiers 
Industrial Electronics, Inc., 8060 Wheeler St., De- 
troit 10, Mich. 
Cathode-ray oscillograph 

(See advertisements on pages 16, 17) 


— Engineering Corp., Rea Bldg., Terre Haute, 
nd, 
Relays 


Industrial Filter & Pump Mfg. Co., 5900 Ogden Ave., 
Chicago 50, Ill. 
Salt spray testers 


Industrial Instruments, Inc., 17 Pollock Ave., Jersey 
City 5, N. J. 
Electrical measuring & test equipment 

(See advertisement on page 40) 


Industrial Nucleonics Corp., 1205 Chesapeake Ave., 
Columbus 12, Ohio 
Nuclear instruments, inspection devices 


Industrial Pyrometer & Supply Co., Alton, III. 
Thermocouples 
(See advertisement on page 61) 


Industrial Scientific, Inc., 317 Nagle St., 
Texas 
Laboratory supply house 


Houston 1, 


Industrial-Scientific Supply Co., 1014 Taylor St., 
Fort Worth 2, Texas 
Laboratory supplies 
Industrial Timer Corp. 117 Edison Place, Newark 5, 
N. J. 

Industrial timers, motor driven, with automatic reset. 
Controllers, signals, testing equipment for electrical 
parts (operation or life test) 


Industrol Corp., Roselle Park, N.° J. 
Air dryers and gas sample dryers 
(See advertisement on page 43) 


Inferno Co., Box 1138, Shreveport 90, La. 
Combustion instruments 


Ingersoll-Rand Company, Phillipsburg, Pa. 
Instrument air compressors 
(See advertisement on page 22) 


Instron Engineering Corp., 2, Hancock St., Quincy 71, 
Mass. 
Testing machines 


Instrumaster Industries, Inc., 110 Sherman Ave., 
New York 34, N. Y. 
Drawing instruments 


Instrument Development Labs., Inc., 163 Highland 
Ave., Needham Heights 94, Mass, 
Photoelectric color analyzers 


Instrument Electronics Corp., 104 W. Jefferson St., 
Falls Church, Va. 
Electronic instruments 


Instrument Laboratories, 315 W. Walton Place, Chi- 
cago 10, III. 
Electrical testing sets 

(See advertisement on page 44) 


Instrument Laboratory Inc. P. O. Box 4098, Interpay 
Y_ation, Seattle 99, Washington 

Counting & indicating instruments 

Instrument Repair & Mfg. Co., 1258-48th Ave., Oak- 
land 1, Calif. 

Diaphragm vaives and controllers 


Instrument Resistors Co., 1036 Commerce Ave., Union, 


Instrument resistors 
Instruments Corp., 4 N. Central Ave., Baltimore 2 
Meteorological instruments 


International Business Machines Corp., 590 Madison 
Ave., New York 22, N. Y. 
Scales & time instruments 


International Equipment Co., 1284 Soldiers Field Road, 
Brighton, Boston 35, Mass. 
Analytical centrifuges 


International Glass Corp.,-119 S. Beverly Drive, 
Beverly Hills, Calif. 


Lenses, prisms and optical parts 


International Instruments, Inc., 486 Derby Ave., 
West Haven, Conn. 
Electrical instruments 


International Microscope & Art Co., 1670 West 
Ogden Ave., Chicago 12, Ill. 
Microscopes 
International Rectifier Corp., 6809 S. Victoria Ave., 
Los Angeles 43, Calif. 
Photoelectric cells and dry disc rectifiers 

(See advertisement on page 114) 
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International Register Co., 2620 W. 
Bivd., Chicago 12, Ill. 
Coin meters—timers for electric ranges & gas ovens 


Washington 


International Resistance Co., 401 N. Broad St., Phila- 
delphia 8 Pa. 

Metallized & wirewound fixed & variable resistors in- 
cluding high voltage & high frequency types 


Islip Radio Mfg. Corp., Foot of Beech St., Islip, 
ae 
Amplifiers 


Ithaca Scientific Instrument Co., Ithaca, N. Y. 
Drawing instruments 


J 


Jackson Electrical Instrument Co., 18 8S. Patterson 
Bivd., Dayton 1, Ohio 
Radio testing equipment 


Jacobs Instrument Co., “4718 Bethesda Ave., Bethesda 
14, Md. 
Ballistic instruments 


Jaeger Watch Co., Inc., 304 East 45th St., New York 
oe ae 

Automobile clocks, timepieces for aviation and marine, 
chronomatic tachometefs & true airspeed indicators 


Jansson Gage Co., 19206 Glendale Ave. Detroit 23, 
Mich. 

Gages; gage blocks—special, built up; flush pin and 
thread gages, carboloy or steel 


Jardur Import Co., 874 Broadway, New York 3, N. Y. 
Chronographs & stop-watches 


Jarrell-Ash Co., 165 Newbury St., Boston 16, Mass. 
Representatives for Adam Hilger, Ltd, manufacturers 
of optical instruments 


J B L Instrument Co., Sycamore & Mill Rd. Clifton 
Heights, Pa. 

Rotary instrument switches, transformer tapping, rail 
way signal gear, decade resistance boxes 


J-B-T- Instruments, Inc., 443 Chapel St., New Haven 
8, Conn. 
Electrical measuring & controlling instruments: py- 
rometers, thermocouples selector switches, poten- 
tiemeters, resistance thermometers, laboratory instru- 
ments 

(See advertisement on page 156) 


Jeffrey Mfg. Co., 795 N. 4 St., Columbus 16, Ohio 
Weighing, feeding, batching & proportioning equip- 
ment 

{See advertisement on page 69) 


Jenkins Bros. 80 White St., New York 13, N. Y. 
Regulating valves 


Jerguson Gage & Valve Co., 87 Felisway, Somerville 
45, Mass. 
Precision gages & valves 

(See advertisement on page 72) 


Jo-Bell Products, Inc., 4840 South St. Louis Ave., 

Chicago 32, III. 

Liquid level alarms, magnetic proximity switches 
(See advertisement en page 40) 


Johnson Co., E. F., Gothard Div., Waseca, Minn 
Connectors, plugs, dial lights, etc. 


Johnson Gage Co. 
field, Conn. 
Comparators & gages 


534 Cottage Grove Rd., Bloom- 


Johnson Scientific Instrument Co., 2915 Maples Ave., 
Berwyn, Til. 
Biological instruments, instrument-repair tools 


Johnson Service Co., 507 E. Michigan St., Milwaukee 
2, Wise. 

Automatic temperature & humidity control for heat- 
ing, cooling, ventilating, air conditioning & indus- 
trial processes 


Johnson-Williams, Ltd., Box 8, Palo Alto, Calif. 
Combustible gas indicators & alarm systems, por- 
table & continuous, including accessories 

(See advertisement on page 82) 


Johnston & Jennings Company, 877 Addison Rd., 
Cleveland 14, Ohio 
Depth gages, valves 


Jones, Howard B. Div., Cinch Mfg. Co., 
Homan Ave., Chicago 24, IL 
Connectors 


1026 8S. 


Jones Electronics Co., M C., 96 N. Main St., Bristol, 
Conn. 
Standing wave meter 


Jones & Lamson Machine Co., Clinton & Whitmore 
Sts., Springfield, Vt. 
Optical comparators 


Jones-Motrola Corp. 432 Fairfield Ave., Stamford, 
Conn. 


Tachometers, speed indicators & speedometers 


Jones Optical Works, A. D., 2400 Massachusetts Ave., 
Cambridge, Mass 
Lenses, light filters and optical parts 


Kahl Scientific Instrument Co., Inc., El Cajon, Calif. 
Thermometer, hydrometer, psychrometers, hygrometers 


Kalbfell Laboratories, Inc., 1076 Morena Blvd., San 
Diego 10, Calif. 

Audio frequency equipment, bridges, capacitance me- 
ters 


Kansas City Laboratory Supply Co., 1434 Wyandotte 
St., Kansas City 6 Mo. 
Laboratory supplies 


Karn Chemica! Equipment Co., 518 Dickson Ave., 
Pittsburgh 2, Penna. 
(See advertisement on page 138) 


Karp Metal Products (o., Ine., 211-277 63 St., Brook- 
lyn, N. Y 
Instrument panels 


W. A. Kates Co., 430 Waukegan Rd., Deerfield, Ml. 
Automatic flow and pressure controllers 


Kauffman-Lattimer Co., 230 N. Front St., Columbus 
16, Ohio 
Laboratory supplies 


Kay Electric Co., 14 Maple Ave., Pine Brook, N. J. 
Electronic instruments 


Kaydel Moisture Gauges, 126 Liberty St.. New York 
6, N. Y. 
Moisture meters 

(See advertisement on page 94) 


Keckley Mfg. Co., 400 W. Madison St., Chicago 6 II! 
Steam and liquid control equipment 


Keithley Instruments, 3868 Carnegie Ave., Cleveland 
15, Ohio 
Amplifiers 


Kelley-Koett Mfg. Co., Instrument Div., 930 York St., 
Cincinnati 14, Ohio 
Radioactive detectors 


Kelley-Koett Mfg. Co., Inc., 
X-Ray apparatus 


Covington, Ky. 


Kellogg Switchboard & Supply Co., 6650 S. Cicero, 
Chicago 38 . 
Relays 


Kent Cliff Laboratories, P. O. Box 696, Peekskill. 
| aS 
Hardness testers 


Kenyon Instrument Co., Inc., 1345 New York Ave. 
Huntington, L. L, N. ¥ 
Airport & marine instruments 


Kepco Laboratories, 149-14 4ist Ave., Flushing, L. 1., 
m. ¥. 
Radio test panels 

(See advertisement on page |) 


Kessler Co., Walter H., 180 Lafayette St., New York, 
Maes 
Thermometers and hydrometers 


Kester Solder Co., 4201 Wrightwood Ave., Chicago 39, 
Ii. 
Cored solders 


Keuffel & Esser Co., Adams & Third Sts., Hoboken, 
N. J. 
Surveying instruments 


Kewaunee Mfg. Co., End of So. Center St., Adrian 
Mich. 
Laboratory furniture 


Keystone Carbon Co., Inc., Saint Marys, Pa. 
Carbon resistors 


Kieley & Mueller Inc., 2013-2033—43 St., North 
Bergen, . 
Pressure regulating & flow control devices, 

See advertisement on page 57) 


Kimble Glass Co., Vineland, N. J. 
Glass apparatus, glass tubing, thermometers, hydrom- 
eters 


King, Andrew, 519 Broad Acres Road, Narberth Pa. 
Portable Brinell hardness tester 


King Engineering Corporation, Box 70, Ann Arbor, 
Mich. 
Liquid level indicators, distant reading 

(See advertisements on pages 73, 89) 


Kirk & Blum Manufacturing Co., %120 Forrer St., 
Cincinnati 9, Ohio 
Instrument panels and sheet metal assemblies 


Klett Mfg. Co. 179 E. 87th St., New York 28, N. Y. 
Colorimeters 





Klipfel Valves Inc. Div. Hamilton Thomas Corp, 
1001 Laurel Ave., Hamilton, Ohio 
Regulating valves 


Knights Company, James, Sandwich, Ill, 
Crystals 


Knopf Instrument Co., 250 Culver Ave., Jersey City, 
N. J. 
Counters and vehicle instruments 


Koch & Co., F. A. 72 Spring St. New York 12, N, y, 
Laboratory supplies 


Koehler Instrument Co., 168-56 Douglas Ave., Jy. 
maica 3, N. Y. 


Kollmorgan Optical Co., 2 Franklin Ave., Brooklyn 11, 
Ae A 
Astronomical & optical instruments 


Kolisman Instrument Div., Square D Co., 80-08—45th 
Ave., Elmhurst Long Island, N. Y, 
Precision instruments for aircraft 


Kontes Glass Co., Spruce St., Vineland, N, J, 
Glass apparatus, instruments and parts 


Krohn-Hite Instrument Co., 580 Massachusetts Ave,, 
Cambridge 39, Mass. 
Computers, nuclear instruments 


Krouse Testing Machine Co., 573 E. 11th Ave., Co 
lumbus 3, Ohio 
Fatigue testing machines 


L 


L. A. B. Corp., P. O. Box 162, Summit, N. J. 
Special instruments 


Laboratory Construction Co,, 1113-15 Holmes St. 
Kansas City 6, Mo. 
Laboratory furniture & apparatus 


Laboratory Equipment Corp., Box 352, St, Joseph, 
Mich. 

Carbon & sulphur determinators 
Laboratory fer Electronics, Inc., 11 Lean St., Boston 
15, Mass. 

Computers, electrical and electronic instruments 


Laboratory Furniture Co., Inc., Old Country Road, 
Mineola, L. I, N. Y. 
Laboratory furniture 


Laboratory Materials Co., 7319 Vincennes Ave. Chi- 
cago 21, Ill. 
Laboratory supplies 


Laboratory Specialties, Inc., 144 S. Wabash St., Wa- 
bash, Ind. 
Mirrors—front surfaces & aluminized: Monochromatic 
light sources, Black light apparatus, Diffraction grat- 
ings, Spectroscopes, Fluorescent & phosphorescent 
materials 


La Marche Mfg. Co., 6525 Olmstead Ave., Chicago 


Constant voltage regulators, rectifiers 


Lambda Electronics Corp., Corona, N. Y. 
Power supplies 
(See advertisement on page 106) 


Lammert & Mann Co. 260 N. Woods St., Chicago 12, 
Ti. 
Flow regulators & valves 


LaMotte Chemical Products Co., Towson, Md. 
Hydrogen ion apparatus 


Lampkin Laboratories, Inc., Bradenton, Fla. 
Radio-frequency meters 


Lancaster Lens Co., 220 N. Main St., Lancaster, Ohio 
Optical components 


Landis & Gyr, Inc., 45 West 45th St., New York 19, 
N.Y 


Electric integrating meters; indicating & graphic de- 
mand meters for KW, KVA, reactive; prepayment 
meters; totalizing & remote; time switches; motor 
wound escapement or synchronous motor types with 
astronomic dials; miniature ball bearings 


Lansing Engineering Co., Electronics Div. 735 E. 
Kalamazoo St., Lansing, Mich. 
Counters & timers 


La Pine & Co., Arthur S., 121 W. Hubbard St., Chi- 
cago 10, Ill. 
Laboratory supplies 


Lapp Insulator Co., Inc., Le Roy, N. Y. 
Automatic feeders and regulators, pumps, laboratory 
ware 


Larrimore Sales Co., P. O. Box 1234, St. Louis 1, Mo 
Magnifiers 
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LAWTER CHEMICALS 
INC. 


3563 Touhy Avenue 
Chicago 45, Illinois 











Lavoie Laboratories, Matawan Freehold Rd., Morgan- 
ville, N. J. 
Ultra high frequency precision frequency meter 


Lawrence & Hill, Inc., 142 Main Ave., Watertown, 
ee A 
Gages & gaging fixtures 


Lawter Chemicals Inc., 3563 Touhy Ave., Chicago 
45, Ul. 
luminous and fluorescent chemicals and coatings 


(See advertisement on page 169) 


Leach Relay Co., 5915 Avalon Blvd., Los Angeles 3, 
Calif. 

Relays 

Lear, Inc., 110 Ionia Ave., N. W. Grand Rapids 2, 
Mich. 

Electronic & mechanical aircraft accessories; aircraft 
radio equipment, radio compasses, etc. 


Tectrohm, Inc., 5939 S. Archer Ave., Chicago 38, TIL. 
Resistors 


Ledeen Mfg. Co., 1600 S. San Pedro St., Los Angeles 
15, Calif. 

Automatic control valves 

Leeds & Northrup Co., 4970 Stenton Ave. Philadel- 
Dhia 44, Pa, 

Electrical measuring instruments for both laboratory 
& plant. For laboratory: bridges, galvanometers, po- 
tentiometers, photometric equipment, test sets & 
Standards, For plant: indicators, recorders & con- 
trollers for chemical concentration, COyg, current, 
electrolytic conductivity frequency, gas analysis, hu- 
midity, Kw, Rkva, light, electrical load, pH, pressure, 
Dyrometry, radiation, smoke density, speed tempera- 
ture, vcitage, Speedomax Recorders, Centrimax Flow- 
meters & Metermax Combustion control Systems 


Leitz Inc., E., 304 Hudson St., New York 13, N. Y. 
Optical instruments 


Leland Inc., G. H., 123 Webster Ave., Dayton 2, 
Ohio 

Cireuit selector switches, stepping relays, solenoids 
—" Electric Co,, 1118 County Road, San Carlos, 
alif, 


Ultrasonic-frequency transformers, metallic dust cored: 
inductors, electric wave filters 


Lenox Instrument Co., 2010 Chancellor St., Philadel- 
Dhia 3 Pa. 
Optical and technical instruments 
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Leslie Co., Grant Ave. and Val Brook Ave., Lynd- 
hurst, N. J. 

Pressure reducing valves, pump governors, tempera- 
ture regulators 


(See advertisement on page 147) 


Leupold & Stevens Instruments, 4445 N. E. Glisan St. 
Portland 13, Ore. 

Recorders & indicators, for irrigation, power, water- 
works, sewerage. Equipment for hydraulic laboatories. 
Snow-rain recorders, hydrographic accessories, transits, 
levels 


Levin & Son, Louis, 782 E. Pico Blvd., Los Angeles, 
Calif. 
Instrument lathes 


Lewis & Co., J. B., 3324 Main St. Hartford 5, Conn. 
Motor controls, adjustable speed-electronic exciters 


Lewis & Kaufman, Inc., Los Gatos, Calif. 
Electron tubes 


Lewis Engineering Co., 52 Rubber Ave., Naugatuck, 
Conn. 


Portable pyrometers, potentiometers, resistance ther- 
mometrs & other electrical tmperature measuring de- 
vices 

(See advertisement on outside back cover) 


Lewyt Corp., 60 Broadway, Brooklyn 11, N. Y. 
Instrument housings 


Librascope Inc., 1607 Flower St., Glendale |, Calif. 
Mechanical and electrical computers and analyzers, 
magnetic instruments 

(See advertisement on page 58) 


Lindberg Engineering Co., 2450 W. Hubbard &t., 
Chicago 12, 

Laboratory furnaces and controls 

Linde Air Products Co., 30 E. 42nd St. New York 
17, N ; 

Gas gages, gas flowmeters, oxygen regulators 


Lindly & Co., & Herrick Rd., Mineola, L. I, N. Y¥. 
Optical components, illuminators 


Link Aviation Devices, Inc., Binghamton, N. Y. 
Aircraft navigational instruments 


Link Engineering & Mfg. Co., 13845 Elmira St., 
Detroit 27, Mich. 
Spring testers 


Lion Mfg., Inc., 106 N. Grant Ave., Columbus, 0. 
Balancing machines, vibration pickups 


Liquidometer Corp., 36-16 Skillman Ave., Long Island 
City?:2, > Ne 
Liquid level gages 


Liquid Scale Gauge Co., 100 N. First St., Minneapolis 
1, Minn. 
Liquid level indicating gages 


Liquidepth Indicators, Inc., 43-22 10 St., Long Island 
City 1, N. Y. 
Level gages 


Liston-Folb Instrument Co., Inc., 20 Beckley Ave., 
Stamford, Conn. 

Gas analyzers, amplifiers 

Little, Inc., Arthur D., Memorial Drive, Cambridge 
42, Mass. 

Chemical feeds and special equipment 
Logan Engineering Co., 4901 W. Lawrence Ave., 
Chicago 30, Tl. 

Compressed air and gas separators 


Littelfuse Inc., 4757 N. Ravenswood Ave., Chicago 
40, HN. 
Low amperage precision fuses & fuse mountings 


(See advertisement on page 86) 


Lonergan Co., J. E., 213 Race St., Philadelphia, Pa. 
Pressure gages 


Lord Mfg. Co., 1635 W. 12 St., Erie, Pa. 

Bonded rubber vibration isolation mountings & flex- 
ible couplings for practical horsepower motors 
Lovins Engineering Co., 8203 Cedar St., Silver 
Springs, Md. 

Scientific instruments and apparatus 


L & R Manufacturing Co., 577 Elm St., Arlington 


Instrument cleaning machines & cleaning & rinsing 
solutions, Crystal cement 

Loudon Instruments, Inc., 5644 S. Lake Park Ave., 
Chicago 37, Ill. 
Nuclear instruments, 
temperature instruments 


bridges and _ potentiometers, 


Lufkin Rule Co., 1730 Hess Ave., Saginaw, Mich, 
Precision tools & measuring tapes 
Lumenite Electronic Co., 407 S. Dearborn St. Chi- 
cago 5, Il. 

Photoelectric controls 
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Lux Clock Mfg. Co., 95 Johnson St., Waterbury 91, 
Conn, 
Automatic timers & clock mechanisms 


Lyman Electronic Corp., 12 Cass St., Springfield 
Mass. 
Radio test instruments 


Macalaster Bicknell Co., 234 Broadway, Cambridge 
39, Mass. 
Laboratory glass apparatus 


Macbeth Corp., P. O. Box 950, Newburgh, N. Y. 
Hydrogen ion tneters 

Mucbeth Daylighting Corp., 227 West 17 St., New 
York 11, Nu T% 

Daylight lamps for titration & color matching 
Machlett Laboratories, Inc., Springdale Conn. 
Vacuum tubes 


Machlett & Son, E., 220 East 23rd St., New York 10, 
ee 
Labcratory apparatus & supplies 


MacDonald Co., Inc., W. S. 33 University Road, Cam- 
bridge 38, Mass. 
Microammeters, bolometers and magnetometers 


(See advertisement on page 63) 


MacLeod & Hanopol, Chelsea & Joiner St., Charles- 
town 29, Mass. 
Radio testing instruments 


Madison Electrical Preducts, Div., John G. Ruckel- 
shaus Co., Madison, N. 

Chokes, resistances 

Magnaflux Corp., 5900 Northwest Highway Chicago 
31, Il. 

Magnetic inspection equipment 


Magnatrol Valve Corp., 67 Fifth Ave., Tlawthorne, 
N. J. 
Control valves 


Magnavox Co., Inc., 2131 Bueter Rd., Fort Wayne 4, 
Indiana 


Electrolytic capacitors 
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Magnecord Inc., 360 N. Michigan Ave., Chicago |, 
i. 
Magnetic tape recorders 

(See advertisement on page 113) 


Magnetic Amplifiers Inc., 11-54 44 Drive, Long 
Island City 1, N. Y. 


Tel ing c , Magnetic tape recorders 





Magnetic Analysis Corp., 42-44 12th St., Long Island 
City 1, N. Y. 
Magnetic inspectors for uniform cross-sectional steel 


Magnetrol, Inc., 2110 S. Marshall Bivd., Chicago 23, 
. 


Flow and level controls 
(See advertisement on page 62) 


Mahady Co., E. F. 857 Boylston St., Boston 16, Mass. 
Laboratory supply house 


Mallory & Co.; Inc., P. R., 3029 E. Washington St., 
Indianapolis 6, Ind. 
Capacitors, switches 


Mann Co., Wm. |., 1015 Mission St., South Pasa- 

dena, Calif. 

Astronomical instruments, optical flats and com- 

ponents, laboratory apparatus and test equipment 
(See advertisement on page 169) 


Manning Maxwell & Moore, Inc., 11 Elias St., Bridge- 
port 2, Conn. 

Thermometers, glass, dial & recording; controllographs; 
indicating & recording controllers; diaphragm motor 
valves; tachometers, barometers; & hygrometers 


Mansfield & Green, 1051 Power Ave., 
Ohio 
Gages and dead weight testers 


Cleveland 14, 


Marco Industries Inc., Depew, N. Y. 

Instrument and servomechanism motors 

Marconi Instruments Ltd., 23 Beaver St., New York 
= 


Electrical and _ electronic 
standards, amplifiers 


instruments, frequency 


Marble-Card Electric Co., 
Fractional H P motors 


Gladstone Mich. 


Marine Compass Co., Pembroke, Mass. 
Marine instruments 

Marion Electrical Instrument Co., 400 Canal St., 
Manchester, N. 4 

Electrical indicating instruments 


Maris Co., 
Pa. 
Laboratory apparatus 


John M., 2100 Arch St., Philadelphia 6, 


Marsh Corp., Jas. P., 3501 Howard St., Skokie, Il. 
Indicating gages, recording gages, dial thermometers, 
recording thermometers, refrigeration service instru- 
ments, temperature controlling systems, valves fer 
heating systems 

(See advertisements on pages 79, 137) 


Marshall Co., C. & E., 1445 West Jackson Blvi., 
Chicago 80 III. 

Manufacturers & distributors of jewelers, watchmak- 
ers & engravers supplies 


Marshall Co., L. H., 
Ohio 
Laboratory furnaces and foundry thermocouples 


270 W. Lane Ave., Columbus 


Marshalltown Mfg. Co., Marshalitown, lowa 
Pressure gages & indicating thermometers 
(See advertisement on page 79) 


Martin-Hubbard Corp., 
Mass. 

Designers of electrical, 
struments 


50 Follen St., Cambridge, 


mechanical and optical in- 


Mason-Neilan Regulator Co., 1190 Adams St., Boston 
24, Mass. 

Industrial control equipment for pressure temperature, 
flow, liquid level, combustion & ratio, diaphragm 
control valves; pressure & vacuum regulators; level 
controllers; pump speed governors; pump pressure reg- 
ulators; pipe strainers 

Massa Laboratories Inc., 5 Fottler Rd., Hingham, 
Mass. 

Acoustic instruments, sound pressure measurement 
standards 

Matthews Instrument (€o., 1350 Burlington § Ave., 
Bristol, Conn. 

Odometers 


Maurer, Inc., J. A., 
a 
Motion picture cameras 


37-01 31 St., Long Island City, 


Maveg Machine Sales Association, Chamber of Com- 
merce Bldg., Long Island City, N. Y 
Dilatometers, dual comparators 


Maxson Corp., W. L., 460 West 34 St., New York I, 

8, i¥. : 

Aircraft instruments, computing machines, integrators 

gyro stabilizers, aircraft and naval current controls 
(See advertisement on page 105) 


Maymer Corp., 10884 Berea Rd., Cleveland 2, Ohio 
Scales, dials & templates 


M B Mfg. Co., Inc., 1060 State St., 
Conn. 
Electrical instruments 


New Haven, 


McAlear Manufacturing Co., 1901 S. Western Ave., 
Chicago 8, Ill. 

Manual & automatic controls for air, oil, gas, steam, 
chemicals pure food, acid & alkali 


McDonnell Odometers Co., 3501 So. Kedzie Ave., Chi- 
cago 32, Ill. 
Counters 


McFarlin Co., 29 West Marion Ave., Youngstown 2, 
Ohio 


Leak detectors 


McKesson & Robbins, Inc., 1706 First Ave., Birming- 
ham 3, Ala. 
Laboratory supplies 


McNeill Engineering Co., S. J., 4057 West Van 
Buren St., Chicago 24, Ill. 
Smoke alarms 


Mead Specialties Co,, 4114 North Knox Ave., Chicago 
41, Ii. 
Control valves 


Measurements Corp., Boonton, N. J. 
Radio frequency Testing & Measuring Devices 
(See advertisements on inside back cover and 
pages 69, 82) 


Mechanical Industries Production Co., 
Akron 3 Ohio 
Thermostats 


209 Ash St., 


Meletron Corp., 
38, Calif. 
Pressure operated switches 


950 N. Highland Ave., Los Angeles 


Menlo Research Laboratory, P. O. Box 522, Menlo 
Park, Calif. 
Micrometers, 
counters 


instrument shop tools, electron tubes, 


Mepco Inc., 37 Abbett Ave., Morristown, N. J. 
Standard and special resistors 


Mercoid Corp., 4201 Belmont St., Chicago 41, Ill. 
Automatic controls for heating, refrigeration § air 
conditioning & various industrial applications 

(See advertisements on page 30) 


Mercon Regulator Co., 
10, Wis. 

Power plant specialties in regulation of pressure, 
level, rate of flow, proportioning & temperature 


2357 N. 29th St., Milwaukee 


Mercury Glass Co., Pleasantville, N. J. 
Glass tubing 


Meriam Instrument Co., 10920 Madison Ave. Cleve- 

land 2, Ohio 

Manometers, draft gages, indicating flow meters for 

steam, oil, gas, air, water, tank liquid level gages 
(See advertisements on pages 77, 89, 90, 92) 


Merit Transformer Corp., 4427 No. Clark, Chi- 
cago 7, 5 
Transformers, coils & reactors, electrical windings 


Merkle Korff Gear Co., 214 North Morgan St., Chi- 
cago 7, Ill. 
Motorized speed reducers: induction, synchronous, re- 
versing, d-c universal motors 

(See advertisement on page 94) 


Merrick Scale Mfg. Co., Autumn St., Passaic, N. J. 
Automatic continuous weighing machines 


Merritt Engg. & Sales Co., Inc., 120 So. Niagara 
St., Lockport, N. Y. 
Consistency controls 


Merz Engineering Co., 200 S. Harding St., 


apolis 7 Ind. 
Gages & gaging fixtures 


Indian- 


Metal Goods Corp., 
Mo. 
Tube fittings 


5239 Brown Ave., St. Louis 5, 


Metlab Equipment Corp., 
L LL. N. 
Laboratory furniture 


270 Duffy Ave., Hicksville, 


Meters, Incorporated, P. O. Box 5904, Indianapolis 
20, Ind. 
Electrical indicating instruments 


Metron Instrument Co., 432 Lincoln’ St., 
Colo, 

High frequency amplifiers, electric instruments, oscil- 
lators, radio remote control systems, comparator gages 
electric tachometers, timers, chronographs 


Denver 9, 


Metrotype Corp., 525 W. 76 St., Chicago 20, ml, 
Frequency regulators, recording ammeters, remote 
reading equipment, counters 


Metzger & Son., F, F., 2600 N. 6 St., Philadelphig 
33, Pa. 
Extensometers and gages 


Meyer Scientific Supply Co., Inc., 221 Atlantic Ave, 
Brooklyn 2, N. Y. 
Laboratory apparatus 


Meyer Governor Co., 284 Baker Bldg., Minneapolis 2, 
Minn. 

Long-distance recording, indicating, and contact-mak- 
ing instruments; gage pulsation protectors 


Mico Instrument Co., 80 Trowbridge St., 
Mass. 
Precision devices in industrial & scientific fields 


Cambridge, 


Microchemical 
Douglaston, N. 
Microchemical laboratory apparatus 


Service, 44-27 Dougleston Pkway, 


Micro Master Co., 2733 N. Pulaski Rd., Chicago 39 
Tl. 
Dial indicators & taper gages 


Micro Metallic Corp., 30 Sea Cliff Ave., Glen Cove, 
N. 
Pressure snubbers 


Micro Metric Instrument Co., 2891 E, 79 St., Cleve- 
land 4, Ohio 
Chemical and biological instruments 


Micro Switch Div., Minneapolis-Honeywell Regulator 
Co., Freeport, Illinois 
Snap action switches 


Midwestern Geophysical Lab., 2803 W. 40 St, 
Tulsa, Okla. 
Geophysical instruments, amplifiers, galvanometers 


Mid-West Dynamometer & Engg. Co. 3100 River 
Road, River Grove, Ill. 

Dynamometers 
Millen Mfg. Co., James, 150 Exchange St., Malden, 
Mass. 


Radio test instruments 


Miller, M. C., 1142 Emerson Ave., W. Englewood, 
N. J. 

Electrical instruments 
Miller & Weber, Inc., 71-14 Myrtle Ave., Glendale 
7, th i 

Liquid-in- glass thermometers 

Millers Falls Co., Greenfield Mass. 
Machine shop gages 


Millivac Instruments, P. 0. Box 3027, New Haven, 
Conn. 
Special electronic instruments 

(See advertisement on page 150) 


Milo Radio & Electronics Corp., 200 Greenwich St., 
New York 7, N. Y. 
Electronic laboratory apparatus 

(See advertisement on page 38) 


Milton Roy Company, 1309 E. Mermaid Ave., Phila- 
delphia 18, Pa. 
Automatic feeders & flow controllers 


Milwaukee Gas Specialty Co., 730 N. Jackson St. 
Milwaukee 1, Wis. 

Valves, fittings & safety shut-offs for gas fired equip- 
ment 


Milwaukee Precision Instrument Co., 5024 N, 37 St., 
Milwaukee 9, Wis. 
Governors, tachometers 


Mine Safety Appliances Co., Braddock, Thomas and 

Meade Sts., Pittsburgh 8, Pa. 

Instruments for the detection, analysis & recording 

of toxic and combustible gases; instruments for samp- 

ling, counting & measuring dust particles 
(See advertisement on page 8) 

Mine & Smelter Supply Co., 1422-17th St., Denver, 

Colo, 

Industrial equipment & supplies 

Minneapolis Elec. & Construction Co. 80 South 12th 

St.. Minneapolis 4, Minn. 

Wire length measuring machines 


Minneapolis-Honeywell Reg. Co., Industrial Div. 
4482 Wayne Ave., Philadelphia 44, Pa. 
Thermocouple & optical pyrometers, resistance ther- 
mometers, pressure thermometers, pressure gages, flow 
meters, liquid level gages, hygrometers, C02 meters, 
control systems; electric air d& bined elec- 
tric &. air-operated; combustion safety controls, mots- 
ture content recorder & controller & furnace atmos- 
phere recorder 

(See advertisements on pages 56, 62, 78, 91, 92 

106, 108, #10, §14, 138, 143, 150) 
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Minneapolis-Honeywell Reg. Co., 2727 - 4 Ave., S. 

Minneapolis 8, Minn, 

Heating, ventilating and air conditioning control 

equipment; thermostats; safety controls; motor and 
disphragm operated valves; relays; furnace controllers 


Minnesota Electronics Corp., 47 W. Water St., St 


Paul 1, Minn. 
Electrical and electronic instruments 


Mittelman Electronics Div., Century America Corp., 
= w. Wanhopie Bivd., Chicago 6, Ill. 
8, proportional 





meters, 


peg cme 
(See advertisement on page 71) 


Model Engineering & Mfg Co., 2800 N. Milwaukee 
Ave., Chicago 18, Iil. 
Resistors 


Modern Electrical Laboratory, 6131 8S. Wentworth Ave., 
Chicago 21, Ill. 
Laboratory apparatus 


Modern Kiln & Furnace Co., American & York Streets, 
Philadelphia 33, Pa, 

Ovens, furnaces & controllers 

Modev Co., 1825 Ravenwood Ave., Dayton, 0. 


Moeller Instrument Co., 132nd St. & 89th Ave., Rich- 
mond Hill, N. Y. 
T : nde 





8 y ters, etc, 
(See advertisement on page 33) 


Moisture Register Co., 1510 W. Chestnut St., Alham- 
bra, Calif. 
Moisture testing instruments & devices 


Moline Furniture Works, Moline, Ill. 
Laboratory furniture 


Monarch Manufacturing Co., 2014 N. Major Ave., Chi- 
cago 39, Ill. 
Radio set testers 


Monarch Manufacturing Works, Inc., Salmon & West- 
moreland Sts. Philadelphia, Pa. 

Strainers, oil burner nozzles & regulating valves, 
viscosimeters 


Monsell, J. R., Pitman, N. J. 
Dynamometers 


Montgomery Mfg. Co., 202-204 Main St., Owensville, 
Ind. 
Program clocks 


Moore Products Co., 901 E. Lycoming St., Philadel- 
phia 24, Pa. 
Industrial instruments 


Moore & Co., Samuel, Mantura, Ohio 
Polyethylene cr vinal plastic coatings for instrument 
tubing 

(See advertisement on page 144) 


Morgan Instrument Co., 21420 Valerio St., 
Park, Calif. 

Nuclear instruments, electron tubes, Geiger-Mueller 
tubes 


Canoga 


Morganite, Inc., 3302-8320 48th Ave., Long Island 
City 1, N. Y. 
Pyrometer tubes 


Mosher Electronic Controls, 25 Boston Post Rd., 
Larchmont, N. Y. 

Electronic bin level indicators & electronic load reg- 
ulators for pulverizing machinery 


Mossman, Inc., Donald P., 420 Lexington Ave., New 
York 17, N. Y. 

Switches 

Municipal Instrument Co., 3246 8S. Cuyler Ave., Ber- 
wyn, Ill. 

Magnetic dipping needles, pipe phone for checking 
leaks 


Munsell Color Co., Inc., 10 E. Franklin St., Balti- 
more 2 Md. 
Color comparators 


Mu-Switch Corp., 38 Pequit St., Canton, Mass. 
Snap action switches 


Muter Co., 1255 S. Michigan Ave., Chicago 5, Il. 
Resistors 


Nankervis Co., G. L., 19255 W. 
Detroit 23, Mich. 
Dynamometers, inspection and gaging equipment 


Davison St., 


Nash Engineering Co., 370 Wilson Road., South Nor- 
walk, Conn. 
Instrument air compressors 

(See advertisement on page 18) 


Nashville Surgical Supply Co, 401 Church St., Nash- 
ville 3, Tenn, 


National Brass Co., 1600 Madison St., 8. E., Grand 
Rapids 2 Mich. 
Combustion & draft controllers 


a Carbon Co., 30 E. 42 St., New York 17, 
N. 


Dry ‘cline 


National Co., Inc., 61 Sherman St., Malden, Mass. 
Capacitors and radio instruments 


National Electric Controller Ce., 5305 Ravenswood 
Ave. Chicago 40, Ill. 
Rheostats 


National Engineering Products Inc., Commerce & 
Savings Bldg., Washington 4, D. C. 
Pressure gage equalizers 

National Instrument Co., 246 Walnut St., Newton- 
ville 60 Mass. 

Electro-mechanical instruments & devices 


National Instrument Co., 5005 Queensburg Ave., Balti- 
more 15, . 
Automatic pippettes 


National Instrument Laboratories, 1129 Vermont Ave., 
N.W., Washington 5, D. C. 
Custom built instruments 

See advertisement on page 92) 


National Research Corp., 70 Memorial Drive, Cam- 
bridge 42, Mass. 
Optical products, high vacuum apparatus 


National Scientific Co., 
cago 47, Ill. 
Laboratory supply house 


2204 W. North Ave., Chi 


National Time & Signal Corp., 21800 Wyoming Ave., 
Detroit 20, Mich. 
Timers for welding & industrial process control 


Naxon Utilities Corp., 3600 W. Touhy Ave., Chicago 
45, Ill. 
Instrument cleaning machines 


Negus, T. S. & J. D., 69 Pearl St., New York 4, N. Y. 
Nautical instruments 


Nelson Section Liner Co., 229 W. Gardner St., De- 
Kalb, Ill. 
Drawing instruments 


Nelson & Street, P. O. Box 4342, Takoma Park, 
Washington 12, D.C. 
Chronographs, timers 


Neomatic Inc., 879 Wellesley Ave., Los Angeles 49, 
Calif. 
Master clocks, relays, switches 


Neptune Meter Co., 50 W. 50th St., New York 20, 
N. Y. 


Liquid meters 


Neptune Pump Mfg. Co., 4912 N. 6 St., Philadelphia 
20, ; 
Metering and proportioning pumps, chemical feeders 


Nester Company, Inc., L. G., Millville, N. J. 
Oxygen regulators 


Newark Wire Cloth Co., 336 Verona Ave., Newark, 
N. J. 
Testing sieves 


New Hampshire Ball Bearings Inc., 2 Main S8t., 
Peterborough, 
Miniature ball bearings 


New Hermes, Inc., 13-19 University Place, New York 
3 WN. Y. 
Engraving machines 

(See advertisement on page 69) 
N. _ Laboratory Supply Co., 235 Plane St., Newark, 
N. 
Seiciaide supplies 


New Jersey Meter Co., Plainfield, N. J. 

Compressed air meters, separators for removing water 
& oil from compressed air lines, liquid flow indica- 
tors with low flow signaling circuit 


N. Y. Laboratory Supply Co., Inc., 76 Varick S* 
New York 13, N. ¥. 
Laboratory supplies 


New York Scientific Supply Co., 28 West 30 Street, 


New York, 
Laboratory supplies 


New York Transformer Co., Alpha, N. J. 


Transformers 

Newark Scale Works, 10-12 Hobson St., Newark 8 
N. J. 

Scales 

Niagara Electrical Instrument Co., 559 Ellicott St., 


Buffalo, N. 
Electrical power analyzer 


Nilsson Gage Co., Inc., P. O. Box 505, Poughkeepsee, 
N. Y. 
Dimensional gages 


Norcross Corporation, 247 Newtonville Ave., Newton 
58, Mass. 
Humidity viscosimeters 


poe ding 
(See posal wel on page 64) 





Nordstrom Valve Division of Rockwell Mfg. Co., 400 
N. Lexington Ave., Pittsburgh 8, Pa. 
Valves 


—_ Instruments, Ltd., 105 E, 29th St., New York 
acai instruments 


North — Instrument Co., 23 East 26 St., New 
York, N. 
Aircraft ‘esiiisiaaiin 


North American Manufacturing Co., 4455 E. 71st St., 
Cleveland 5, Ohio 
Valves and valve operating devices 


North American Philips Co., Inc., 
Mt. Vernon, N. Y. 
X-ray equipment 


750 8. Fulton Ave., 


Northern Equipment Company, 1945 Grove Drive, Erie, 
Pa. 
Boiler feed control 


Northwest Instrument Co., 2313 Third Ave., Seattle 1, 
Wash. 
Compasses 


Norton Electrical Instrument Co., 83 Hilliard S8t., 
Manchester Conn. 
Electrical instruments 


Nosker Engineering Products, Yellow Springs, Ohio 
Strain measuring equipment 


Nuclear Development Laboratory, P. O. Box 7034, 
Kansas City, Mo. 
Radium detectors 


Nuclear Instrument & Chemical Corp., 233 West Erie 
St., Chicago 10, Ill. 
Radioactivity detectors 

(See advertisement on page 96) 


Nuclear Research & Development, Inc., 1094 Sutter 
Ave., St. Louis 5, Mo. 

Radiation detecting instruments and components, geo- 
physical instruments 


Nucleonic Corp. of America, 497 Union St., Brooklyn 
31, N. Y. 
Radiation detectors 


Nurnberg Thermometer Co., Inc., 124 Livingston St., 
Brooklyn 3. :X. 


Ther 8 and | hyd ters 





Nye, Inc.. Wm. F., New Bedford, Mass. 
Instrument and watch oils 


0 


Oak Mtg. Co., 1260 Clybourn Ave., Chicago 10, Il. 
Radio and television parts 


Offner Electronics, Inc.» 5320 N. Kedzie Ave., Chi- 
cago, II. 
Oscillographs 


Ohaus Scale Corp. 10-12 Hobson St., Newark 8, N. J. 
Analytical balances 


Ohmite Mfg. Co., 4826 W. Flournoy St., Chicago, Ill. 
Close control rheostats, fixed & adjustable power 
resistors, precision & non-inductive resistors, atten- 
uators, tap switches and R. F. chokes. 


Olsen Testing Machine Co. 
Willow Grove, Pa. 

Testing machines 

Olympic Instrument Labs., P. O. Box 62, Cove, Wash, 
Measuring -machines 


Tinius, Easton Road, 


Omega Machine Co., 345 Harris St., Providence, R. I. 
Chemical feeding equipment for dry or liquid ma- 
terials, by volume or by weight 


Optical Development Corp., 949 Broadway, New York 
10, N. Y 
Magnifiers, microscope accessories 


Optical Service & Development, 91 Canal St., New 
York 2, N. Y¥. 

Optionic Research, Inc., 2400 Massachusetts Ave., 
Cambridge 40, Mass. 

Biological instruments 


Optron Laboratory, 2725 Salem Ave., Dayton 6, Ohio 
Optical flats reflectors prisms 
(See advertisement on page 100) 


OPW Corp., 2735 Colerain Ave., Cincinnati 25, Ohio 
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Oregon Electronic Mfg. Co., 206 S.W. Washington 
St., Portland 4, Oregon 


lated power Hi 








Orton Ceramic Foundation, Edward, Jr., 1445 Summit 
St., Columbus 1, Ohio 
Pyrometric cones 


Oster Mfg. Co. John, Terminal Bldg., 1 Main S8t., 
Racine, Wis. 
Fractional horsepower motors 


P 


Pacific Div., see Bendix Aviation Corp. 


Pacific Optical Corp., 6145 West Century Blvd., Los 
Angeles 45, ° Calif. 
Glass and plastic lenses 


Pacific Scientific Co., Inc., 1430 Grande Vista Ave. 
Los Angeles 23, Calif. 
Cable tension indicator 


Pacific Universal Products Co., 168 N. Vista Ave., 
Pasadena 8, Calif. 
Lenses and mirrors 

(See advertisement on page 98) 


Palmer Thermometers, Inc., 2511 Norwood Ave., Cin- 

cinnati, Norwood 12, Ohio 

Industrial indicating ‘‘Red-Reading-mercury’’ ther- 

mometers, dial thermometers, recording thermometers 
* (See advertisement on page 2!) 


Palo-Myers Inc., 81 Reade St., New York 7, N. Y. 
Laboratory supplies & boiler water testing equipment 


Palos Optical Co., Box 6, Palos Hts., Ill. 
Astronomical instruments, filters, optical flats, lenses, 
microscopes 


Panellit, Inc., 7212 N. Clark St., Chicago 26, Ill. 
Instrument panels, pressure indicators 


non, N. 
Electronic instruments and inspection devices 


Panoramic Radio Corp., 10 S. Second Ave., Mt. Ver- 
. & 


Paragon Electric Co., Two Rivers, Wis. 
Timers 


Park Sales Co., 421 Canal St. 
Micrometers and ealipers 


New York 13, N. Y. 


Parker Appliance Co., 17325 Euclid Ave., Cleveland 
12, Ohio 

Pressure snubbers, 
tubing 


valves, fittings for instrument 


Parks Co., Harry S., 101 North 33 St., Philadelphia, 
Pa. 
Gages pressure instruments 


Parr Instrument Co., 211-53 St., Moline, Ill. 
Combustion bombs, calorimeters, hydrogenation ap- 
paratus, melting point apparatus 


Partlow Corp., 2 Campion Rd., New Hartford, N. Y. 
Temperature indicators & controllers, time delay relays 


Passaic Analytical Laboratories, Inc., 228 Ayerigg 
Ave., Passaic, N. J. 
Instrument cleaning machines, 

(See advertisement on page 86) 


Pastor Stop Watch Co., 43 East Main St., Waterbury 
22, Conn. 
Stop watches 


Patent Button Co., Patwin Instruments Div., Water- 
bury 20, Conn. 

Chemical analyzers, polarographic analyzers, flame 
photometers, indicating potentiometers 


Patterson Screen Div., E. I. duPont de Nemours & 
Co., Towanda, Pa. 
X-ray intensifying and fluorscopic screens 


Paul Valve Co., 683 Third Ave., New York 17 N. Y. 
Paulstick & Sons, H. 2124 Fulton St., Brooklyn 33, 
Se 4 

Thermometers 


Pelouze Mfg. Co., 1228 Chicago Ave., Evanston, III. 
Torque gages 


Penberthy Instrument Co., 666 Adams St., Seattle 8, 
Wash. 
Industrial and smoke periscopes 


Penn Industrial Instrument Corp., 4110 Haverford 
Ave., Philadelphia 32, Pa. 
Flow meters 


Penn Optical & Inst. Co., 50 S. San Gabriel Blvd., 
Pasadena 8, Calif. 
Optical parts 


Perfex Corp., 500 W. Oklahoma Ave., Milwaukee 7, 
Wis. 

Automatic temperature controls for oil burners, stok- 
ers, gas burners, refrigeration & air conditioning 





Perkin-Elmer Corp., P. 0. Box 730, Norwalk, Conn. 
Optical instruments 


Perkins & Son, Inc., B. F., Mullen Tester Div., P. 0. 
Box 388, Holyoke, Mass. 
Testers for leather, paper & textiles 

(See advertisement on page 130) 


Permo Incorporated, 6415 Ravenswood Ave. 
26, ON. 
Instrument pivots & Contacts 

(See advertisement on page 154) 


Chieago 


Permutit Company, 330 West 42nd St., New York 18, 
N. . 

Indicators & recorders for CO», specific gravity of 
natural manufactured or process gases, exhaust gas 
analysis, other uses where gas density guides opera- 
tion 


Petrometer Corp., 1 Star Square, Long Island City 1 
me 
Distant reading, liquid level tank gages 


Pfaltz & Bauer, Inc., 350 5th Ave., New York 1, N. Y. 
Laboratory control instruments 


Phen-Trols, Inc., 15 Franklin Place, Rutherford, N. J. 
Pyrometers, thermocouples, instrument and regulating 
transformers 


Philadelphia Gear Works, Inc., G St. and Erie Ave., 
Philadelphia Pa. 
Control valves 


Philadelphia Thermometer Co., 6th and Gayuga Sts., 
Philadelphia 40, Pa. 
Instruments for temperature 
regulation 

(See advertisement on page 137) 


indication, control & 


Philamon Labs., 5717 Third Ave., Brooklyn 20, N. Y. 
Tuning forks 
(See advertisement on page 145) 


Philbrick Researches. Inc., George A., 230 Congress 
St., Boston 10, Mass. 
Computors and analogs 

Ste advertisement on page 54) 


Philips Manufacturing Co., 3475 W. Touhy Ave., 
Chicago, Il. 
Vapor degreasers & instrument cleaning machines 


Phillips Control Corp., 84 W. Jefferson St., Joliet, I. 
Relays and solenoids 


Phillips Petroleum Co., Bartlesville, Okla. 
Automatic analyzers, chemical composition recorders, 
laboratory apparatus 


Phipps and Bird, Inc., 303 8S. Sixth St., Richmond 5, 
Va. 

Laboratory apparatus & chemicals 

Phoenix Precision Instrument Co., 3803 N. 5th St. 
Philadelphia 40, Pa. 

Laboratory equipment 

Photocon Research Products, 1061 N. 


Pasadena 7, Calif. 
Precision mechanical instruments 


Allen Ave., 


Photographic Products Inc., 6916 Romaine St., Holly- 
wood 38, Calif. 
Recording and oscilloscope cameras 


Photo Research Corp., 15024 Devonshire St., San 
Fernando, Calif. 
Optical instruments and testers 


Photron Instrument Co., 6516 Detroit Ave., Cleveland 
2, Ohio 
Photoelectric colorimeters 

(See advertisement on page 101) 


Photoswitch, Inc., 77 Broadway, Cambridge, Mass. 
Industrial photoelectric controls including counting 
equipment, electronic timers & special electronic con- 
trols, smoke controls 


Photovolt Corp., 95 Madison Ave., New York 16, 
N. Y 


Photo-electric elements, photometers electronic tim- 
ing devices, photo-electric colorimeters, photo-elec- 
tric exposure meters, densitometers 


Physicists Research Co., 321 S. Main St., Ann Arbor, 
ich, ‘ 

Specialists in solution of unusual industrial research 

jobs, with special experience in machinery noise re- 

duction, development of special instrumnts, & measure- 

ment of surface irregularities 


Picker X-Ray Corp. 300 Fourth Ave., New York 10, 
Meck. 

X-ray equipment 

Pickering Governor Co., Pickering St., Portland, Conn. 


Governors 


Pierce Watch Company, 22 West 48th St., New York 
19, N. Y. 

Stop watches 

Pike & Co., E. W., Elizabeth B, N. J. 
Illuminated magnifiers & microscopes 


Pipe Machinery Co., 930 E. 70th St. Cleveland, Ohiy 
Inspection gages 


Pitometer Log Corp., 237 Lafayette St., New York 
| ie & 
Pilot tube flowmeters 


Pittsburgh Instrument & Machine Co., 1026 Reed. 
dale St., Pittsburgh 12, Pa. 
Brinell Machines, alternating impact machines, gy. 
veying instruments 

(See advertisement on page 132) 


Pittsburgh Lectrodryer Corp., P. O. Box 1766, Pitts. 
burgh, Pa. 
Instrument air dryers 


Plastic Service Guild, 233 Condor St., East Boston 
28, Mass. 
Chemically resistant plastic coatings for metal 


Plummer & Kershaw, 2757 Frankford Ave., Phila 
delphia 34, Pa. 
Optical parts 


Pneumercator Co., Inc., 305 E. 46 St., New York 17, 
2k, 
Level indicators 


Podbielniak, Inc., 341 East Ohio St., Chicago 11, Ii, 
Scientific and industrial laboratory apparatus 


Polarad Electronics Co., 100 Metropolitan Ave., Mrook- 
lyn 11, N.Y. 

Amplifiers, audiofrequency equipment, oscilators, te. 
mote control equipment 


Polarized Light-Photoelastic Co., 96 Tompkins Circle, 
Staten Island 1, N. Y 
Photoelastic polariscopes 


Polarizing Instrument Co., Mount Kisco, N. Y, 
Photoelasticity apparatus 


Polytechnic Research & Development Co., Inc., 202 
Tillary St., Brooklyn 1, N. Y. 
Electronic instruments, regulated power supplies 


Poole Instruments Inc., 1816 Magnolia St., Dallas 
1, Texas 

Tube inside micrometer for big gun internal meas- 
urements and refinery still tubes 


Porter, Inc., George K., Box 216, Hatboro, Pa. 
Glass blowing, precision cylindrical and tapered tubing 


Post Company, Frederick, P. 0. Box 803, Chicago 
90, Ill, 
Instruments & equipment for architect & engineer 


Post Machinery Co., 140 Elliotte St., Beverly, Mass. 
High speed electronic counter 


Potter & Brunfield Mfg. Co., Princeton, Ind. 
Relays 
(See advertisement on page 119) 


Potter Aeronautical Co., 89 Academy St., Newark 2, 
Nw. 3. 
(See advertisement on page 70) 


Potter Co., 1950 Sheridan Rd., North Chicago, II. 
Capacitors 


Potter Instrument Co., 115 Cutter Mill Road, Great 
Neck, L.I., N. Y. 
Photoelectric counters and controls 


Powers Regulator Co., 3400 Oakton St., Skokie, Ill. 
Controls for air conditioning temperature &  hw- 
midity; also water temperature controls, dial indi- 
cating & recording thermometers & steam traps 

(See advertisements on pages 59, 136, 151) 


Pratt & Whitney, Div. Niles-Bement Pond Co., West 
Hartford, Conn. 
Machine shop instruments 


Precise Co., 942 Kings Highway, Brooklyn 23, N. Y. 
Optical and electrical instruments, fluorescent chemi- 
cals and tubes, ultraviolet light sources 

(See advertisement on page 84) 


Precision Apparatus Co., Inc., 92-27 Horace Harding 
Blvd., Elmhurst, L. I. N. Y. 
Radio test instruments 


Precision Gage & Tool Co., 320 East 3d St., Day- 
ton 2, Ohio 

Machine shop gages 
Precision Products, Inc., 516 South Lansing St., Tul- 
sa 5, Okla. 

Time switches 


Precision Radiation Instruments, Inc., 4113 W. Jeffer- 
son St., Los Angeles 16, Calif. 

Alpha, beta and gamma counters 

Precision Resistor Co., 334 Badger Ave., Newark 8 
N. J. 

Resistors 

Precision Scientific Co., 3737 W. Cortland St., Chi- 


cago 47, Ill. 
Standard & custom-built laboratory equipment 
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precision Thermometer & Instrument Co., 1434 Bran- 
ine St., Philadelphia 30, Pa. 
Gcientific instruments 


precision Tube Company, 3824-26-28 Terrace St., 
Philadelphia, Pa. 
Fine tubing & metal shielded wire 

(See advertisement on page 146) 


Preferred Utilities Mfg. Corp., 1860 Broadway, New 
York, N. Y. 
Boiler plant instruments 


Preis Engraving Machine Co., H. P., 651 State 
Highway 29, Hillside, N. J. 
Engraving, etching, marking and printing machines, 
tools and supplies 

(See advertisement on page 68) 


Premier Crystal —, Inc., 79 Seventh Ave. 


New York 11, N. 
Piezo electric dena’ and tourmaline crystals, reactance 


& capacity meters 


Presto Recording Corp., Paramus, N. J. 
Magnetic tape recorder 


Price Electric Corp., Frederick, Md. 
Relays 


Pritchard & Co., J. F., 908 Grand Ave., Kansas 
City, Mo. 
Instrument air dryers 

(See advertisement on page 43) 


=“ Controls Co., 2 East End Ave., New York 21, 
. a 


Scare and builders of electrical, mechanical and 
electronic controls for automatic equipment and pro- 
cesses 


Process & Instruments, 60 Greenpoint Ave., Brooklyn 
22, N. 
Scientific Instruments 


Production Instrument Co., 710 W. Jackson Bivd., 
Chicago 6, Tl. 

Electric & mechanical counting, timing & recording 
devices & actuating switches 


Proportioneers, Inc., 345 Harris Ave., Providence, R..I 
Automatic controlling & proportioning equipment 


Pyle National Co., 1334 N. Kostner Ave. Chicago 
51, Ill 


Connectors 


Pyramid Instrument Corp., 49 Howard St., New York 
Mm. N. Y. 
Electrical instruments, pyrometers 


Pyrometer Instrument Co., Inc., Bergenfield 4, N. J. 
Pyrometers for various purposes 
(See advertisement on page 109) 


Pyrometer Service Co., 228 River Rd., Arlington, N. J. 
Pyrometer tubes, thermocouples 


Racine & Co., Jules, 20 West 47th St., 
19, N. ¥. 
Stop watches 


New York 


Radex Corp., 2076 Elston Ave., Chicago 14, Il. 
Electrical testers 


Radiation Counter Labs., 1844 W. 21 St., Chicago 


Geiger-Muller counters, radium detectors 


Radioactive Products, Inc., 443 W. Congress St., 
Detroit 26, Mich. 
Radiation survey instruments, electrical and testing 


instruments 


Radio City Products, Inc., 152 W. 25th St., New 
York 7, N. ¥. 
Electrical & radio testing instruments & accessories 


Radio Frequency Laboratories Inc., Boonton, N. J. 
Electronic equipment 


ag Receptor Co., Inc., 84 N. 9th St., Brooklyn 11, 
cae test instruments, remote control systems 
Rahm Instruments, Inc., 12 W. Broadway, New York 
TS oscillographs 

(See advertisement on page 143) 


Ranco, Inc., 601 West Fifth Ave., Columbus 1, Ohio 
Refrigeration controls 


Rapidesign, Inc., 111-BS Orange St., Glendale, Calif. 
Rascher & Betzold, Inc., 730 N. Franklin St., Chi- 


cage 10, Il, 
Laboratory supplies 


Rauland Corp., 4245 N. Knox Ave., 
Cathode ray tubes 


Chicago 41, IN. 








Rattray & Co., Inc., George, 92-32 Union Hall St., 
Jamaica 5, N. 
Voltage-dividing Tesistors 


Rauland-Borg Corp., 3523 W. Addison St., Chicago 
18 
Amplifiers, audio-freq i t icroph 





Rawson Electrical Instrument Co., 112 Potter St., 
Cambridge, Mass. 

Dynamometers, wattmeters, milliameters & voltmeters. 
Also ultra-sensitive meters both for A.C. & D.C., 
fluxmters, electrostatic Itmeters her les ‘in 
vacuum earth current meters, cable testers, mili- 
second timers 

(See advertisement on page 152) 





Ruytheon Mfg. Co., 190 Willow St., Waltham 54, Mass. 
Automatic & manually controlled rectifiers for all 
communication, industrial or laboratory applications 


RCA Division, Radio Corporation of America, Cam- 
den, N. J. 

Radio & electronic equipment for all purposes in- 
cluding laboratory & industrial apparatus 


R. C. Scientific Instrument Co., 335 Culver Blvd., 
Playa del Ray, Calif. 
Radiation counters 


Redington Co. F. B., 112 8S. Sangamon S8t., Chi- 


cago 7, 3 
Counters: production, revolution, stroke 
Redmond Co., Inc., Owasso, Mich. 


Fractional horsepower motors 
Reed Research, Inc., 1048 Potomic Ave. N.W., 
Washington 7, D. 

Computers, oscillographs, analyzers 

Reeder & Co., Detroit 
3, Mich. 


Charles M., 171 Victor Ave., 


Reeves Hoffman Corp., 321 Cherry St., 
Piezoelectric and quartz crystals 


Carlisle, Pa 


Reeves Instrument Corp. 215 E. 91 St., New York, 
N. 


Computers 


Refinery Supply Co., 621 East Fourth St., Tulsa 3, 
Okla. 

Gas testing instruments & specialties for oil & gas 
industry; & laboratory supplies 
Refrigeration Systems, Inc., 646 W. Washington 
Blvd., Chicago 6, Tl. 

Temperature and humidity cabinets, cloud-and-pour 
oil testers 


Reiner Electronics Co., 152 W. 25th St., New York 
m.. X. 


Electronic testing equipment 
Reliance Gauge Column Co., 5902 Carnegie Ave. 
Cleveland 3, Ohio 

Steam specialties 


Reliance Instrument Co., 3938 W. Roosevelt Road, 
Chicago 24, Ill 
Electrical indicating instruments 


Republic Flow Meters Co., 2240 Diversey Parkway, 
Chicago 47, ill. 

Remote reading flow meters, complete line of power 
plant & industrial instruments for the measurement 
of flow, level pressure, draft, temperature & CO». 
Automatic boiler controls, regulators, valves and de- 
superheaters 


(See advertisements on pages 55, 74, 92, 115, 142, 149) 


Research Control Instrument Co., 8211 E. 7 St., Tulsa, 
Okla. 
Automatic and manual controllers, valves, components 


Resistance Products Co., 714 Race St., Harrisburg, Pa. 
Resistors 


Resistors, Inc., 5226 West 26 St., Chicago 50, III. 
Resistors adjustable, variable & wire wound 


Revere Corporation of America, P. O. Box 304, Wal- 
ingford, Conn. 

Thermocouples for liquids, air, metal, hot gases, 
thermocouple wire, hardnesses and leads. Pitot tubes 
(shielded and hielded). Engine & Flight test re- 
cording accessories 





Rex Rheostat Co., 3 Foxhurst Rd., Baldwin L.!., N.Y. 
Protected and unprotected slide-contact rheostats & 
adjustable, wire wound resistors 

(Sce advertisement on page 120) 
Reynolds Gas Regulator Co., Anderson, Ind, 
Automatic valves & regulators 
Rhoades Metaline Co., Inc., R. W., 50-17 Fifth St., 
Long Island City 1, N. Y¥. 
Rubber stoppers 


Rhodes, Inc., M. H., 30 Bartholomew Ave., Hartford 
6, Conn. 
Time switches 
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Richards Co., Inc., Arklay &., 52 Winchester St., 
Newton Highlands 61, Mass, 
Thermocouples, lead wire & protection tubes 

(See advertisement on page 134) 
Richardson- Allen ag” 116-15 Fifteenth Ave., Col- 
lege Point, L. L, N. 
Timers and time alten 


Richardson Scale Co., Clifton, N. J. 
Automatic weighing machinery 


Riehle Testing Machine Division, American Machine 
& Metals Inc., East Moline, Ill. 

Testing machines & testing instruments for tension, 
compression, bending, torsion, shear, hardness, wear 


Rieker Instrument Co., 1919 Fairmount Ave., Phila- 
delphia 30 Pa. 
Scientific instruments 


Rimat Machine Tool Co., 1117 Air Way, Glendale 1, 
Calif. 

Micrometers 

Ritchie & Son, E. S., 112 Cypress St., Brookline 46, 
Mass. 

Marine instruments 


Riverbank Laboratories, Geneva, III. 
Tuning forks 


R & M Mfg. Co., Royal Oak Mich. 
Machine shop gages 


Robbins & Myers, Inc., 1345 Lagonda Ave., 
field 99, Ohio 


Spring- 


Robertson & Co., 
Chicago 41, Il. 
Scientific glassware, laboratory apparatus 


John H., 4153 W. Belmont Ave., 


Robinette Co., W. C., 802 Fair Oaks Ave., S. Pasa- 
dena, Calif. 
Automatic control devices 


Robinson Orifice Fitting Co., 2830 Lugo St., Los 
Angeles 23, Calif. 
Orifice fittings & plates 





Rochester Mfg. Co., Inc., 100 Rock d St., Rochest 

10, N. Y. 

Pressure & liquid level s & ther ters 
(See advertisement on page 135) 





Rockwell Co., Stanley P., 296 Homestead Ave., Hart- 
ford 5, Conn. 


Dilatometers 


Rockwell Co., W. S., 264 Eliot St., Fairfield, Conn. 
Butterfly control valves 

(See advertisement on page (46) 
Rockwell Engineering Co., 4063 N. New Jersey St., 
Indianapolis 5, Ind. 
Special instruments 


Rockwell Mfg. Co., 400 Lexington Ave., Pittsburgh, 
Piet meters 

(See advertisement on page 35) 
Roemer me: Co., 606 N. Broadway, Milwaukee 2, 
= owely house 


Roller-Smith Corp., 1000 Eighth Ave., Bethlehem, Pa. 
Instruments (indicating & graphic) air & oil circuit 
breakers, relays, switchboards, precision balances, 
transformers, instrument & control switches 

(See advertisement on page 48) 


Rollin Co., 2070 N,. Fair Oaks Ave., Pasadena 3, 
Calif. 

Electronic test equipment 

Rosen Engineering Products, Inc. Raymond, 32nd & 
Walnut Sts., Philadelphia 4, Pa. 

Telemetering 


Rotron Div., Jenkes Knitting Machine Co., 180 Weeden 
St., Pawtucket, R. I 
Air-operated switches 


R-S Products Corp., 4523 Germantown Ave., Phila- 
delphia 44, Pa. 
Butterfly valves & heat treating furnaces 


Rubicon Co., Ridge Ave. at 35th St., Philadelphia 32, 
Pa. 


Precision electrical instruments: potentiometers, gal- 
vanometers, bridges resistance standards, for stand- 
ardization, research, calibration of meters, produc- 
tion testing, & educational applacitions. Photoelectric 
colorimeters, transmission dynamometers & other special 
apparatus 


Rudolph & Sons, O. C., P. O. Box 446, Caldwell, 
N. d 


Optical instruments 


Ruehfel Co., Inc., George, 107-20 101 Ave., Richmond 
Hil, L. I, N. 
Laboratory instruments & apparatus 


Rupp & Bowman Co., 315 Superior St., Toledo 3, 
Ohio 


Laboratory supplies 






























































@© SCREW MACHINE 
. PRODUCTS 


© STAMPINGS 
© ASSEMBLIES 


Let Steinen engineering “know- 
how” and the experience of over 
40 years in serving outstanding 
American manufacturers help 
you now. 

_ Steinen offers its extensive facil- 
ities—modern, high speed machine 
tools, production methods and 
technical skill in making and 
assembling screw machine prod- 
ucts and stampings in all metals. 
We produced many important 
quality items in enormous quanti- 
ties for the last war. We are better 
equipped than ever in meeting 
defense contracts. 

We invite your inquiries— 

whether for a hundred, a thousand 
or a million units. 


WM. STEINEN MFG. CO. 


45 Bruen St. 





Newark 5, N. J. 
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Many an industry owes much of the success of its prod- 
ucts to the modern solution of its angular drive problems 
with flexible shafting. The right application of a flexible 
shaft can mean greater flexibility in alignment .. . better 
integration of units . . . less complex gearing. 


The result is lower assembly costs and a product that is 
quiet, smooth, efficient and trouble-free in operation with 
minimum repair requirements. Circle Ess flexible shafts 
will stand the most rigid tests and scrutiny. They will 
help to solve your problems as they have those of many 





other manufacturers. 


F. W. STEWAR 


WEST COAST BRANCH 


Ruska Instrument Corp., 4607 Montrose Blvd., Hous- 
ton 6, Texas 
Geophysical instruments 


Rutherford Electronics Co., 3707 S& Robertson Blvd., 
Culver City, Calif. 

Calibrating equipment for electrical and _ electronic 
instruments, radar simulators 


Rutherford Instrument Co., P. O. Box 7406, Wash- 
ington 4, D. C. 
Polygraph 


Rutishauser Corp., 490 S. Fair Oaks Ave., Pasadena 
2, Calif. 

Military and research instruments, engine indicators, 
oscilloscope cameras 


Ruttco Mfg. Ce., 105-20 Metropolitan Ave., Forest 
Hills N. Y. 


Ryan Tool & Engineering Co., 19159 John R. St., 
Detroit 3, Mich. 
Height gages, fixtures, special machinery. 


S 


Saart, Kraemer & Hanscom, Inc., 1 Washington Park, 
Providence 5, R.I. 
Machine shop gages 


Sampsel Time Control, Inc., Spring Valley, Ill. 
Combustion control equipment 


Sampson Chemical & Pigment Corp., 2830 W. Lake 
St., Chicago 12, II. 
Phosphorescent and fluorescent coatings 


(See advertisement on page 38) 


Sanborn Co., 39 Osborne St., Cambridge, Mass. 
Electronic instruments 


(See advertisement on page 112) 


Sangamo Electric Company, 1022 Converge Ave., 
Springfield, Ill. 

Electric meters of all types; also instrument trans- 
formers, time switches & radio congensers 


Sarco Company, Inc., 350 Fifth Ave., New York 1, 
N. ¥ 





Temperature regulators 


Piease mention THE 1952 INSTRUMENTS INDEX when 


4311-13 RAVENSWOOD AVE. 
431 VENICE BLVD 





f Write for our new book ‘'Flexible Shaft Assemblies'’ 


CHICAGO 13, ILL. 
LOS ANGELES 15, CAL 





Sargent & Co., 4647 Foster Ave., Chicago 30, ILL 
Laboratory supplies & chemicals 


Saxl Instrument Co., Harvard, Mass. 
Tension and torque measuring instruments 


Schaar & Co., 754 W. Lexington 8t., Chicago 7, Ill 
Laboratory supplies 


Schade Valve Mfg. Co., 2527 N. Bodine 8t., Phile 
delphia 33 Pa. 
Automatic valves 


Schaefer Bros., Co., 1059 W. 11th St., Chicago 7 
Ill. 
Rheostats 


Schaevitz Engr., Crescent Blvd. at Drexel Ave., Cam: 
den, N. J. 
pee 





s, ext ters position indicators, te 
mote metering equipment 


Schaffer Poidometer Co., 2828 Smallman St., Pit 
burgh 22, Pa. 
Scales 


Schauer Mfg. Co., 2060 Reading Rd., Cincinnati 
2, Ohio 


Battery chargers, battery eliminators and rectifiers 


Scherr Co., Inc., George 200 Lafayette St., New 
York 12, N. Y. 
Optical measuring and inspection equipment 


Schneider-Cogswell, Inc., 1849 Halstead St., Chicago 
14, OL. 
Precision lenses and prisms 

(See advertisement on page 98) 


Schultheis Corp., E.W., 812-814 Wyckoff Ave., Brook: 
lyn 27, N. Y. 
Thermometers and hydrometers 


Schutte & Koerting Co., Cornwells Heights, Bucks 
County, Pa. 

Rotameters 

Schwien Engineering Co., 5736 W. Washington Bivd.. 
Los Angeles, Calif. 

Aircraft instruments & pressure contro] ‘nstruments 
S & C Electric Co., 4435 Ravenswood Ave., Chicago 
40, Ill, 

High voltage testers, voltage detectors 

Scientific Apparatus Co., 4 Landscape Ave., Yonkers 5, 
ee Ss 


Laboratory apparatus 


writing 
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gcientific Equipment Co., 11801 W. Olympic Bivd., 
Ios Angeles, Calif. 


Flame photometer 

Scientific Glass Apparatus Co., Inc., 100 Lakewood 
Ave., Bloomfield, N. J. 

Glass tus & h ble ground glass joints 


1041 Second St., Detroit 





Scientific Instrument Co., 
26, Mich. 

Industrial & laboratory thermometers; hydrometers; 
special laboratory apparatus 


Scientific Supplies Co., 12 Jackson St., Seattle 4, 


Wash. 


Scott, Inc., Hermon Hosmer, 385 Putnam Ave., Cam- 
bridge, Mass. 
Electronic instruments 





Scott Testers, Inc., 101 Blackst St., Provid % 
R. 1. 
Testing machines 


Seedburo Equipment Co., 618 W. Jackson Bivd., Chi- 
cago 6, II 
Moisture-testers, ovens, scales, thermometers 

(See advertisement on page 93) 


Seederer-Kohlbusch, Inc., 27-29 8. Van Brunt St., 
Englewood, N. J. 
Analytical balances & weights 


ag Instrument Co, Inc., 377 4th St., Nigara Falls, 
2 4 
Saeitecs & valves 


Sell Electric Co., H. H., 3240 Dakota Ave., Minneapolis 
16, Minn. 
Phase sequence indicators 


Sendur Mfg. Co., 3225 N. Sheffield St., Chicago 13, 
ml. 
Electrical instruments 


Sensitive Research Instrument Co., 9-11 Elm Ave., 
Mt. Vernon, N. Y. 

Electrical instruments measuring quantities or values 
of small current or voltage 


Serdex, Inc., 91 Cambridge St., Boston 14, Mass. 
Meteorological instruments 


Service Recorder Co., 1375 Euclid Ave., Cleveland. 
Ohio 


Vehicle recorders 
(See advertisement on page 139) 


Servo Corp. of America, 2020 Jericho Tpke., New Hyde 
Park, N. Y. 





Ser 8, automatic control equip- 
ment and aircraft instruments 


— Inc., Post & Stewart Ave., Westbury, 
a amplifiers, servomotors 

7 -Tek Products Co. Inc., 4 Godwin Ave., Paterson, 
Motion, position and speed recorders 

Seth Thomas Clock Co., see Thomas, Seth 


Shallcross Controls, Inc., 2217 N. 31 St., Milwaukee 
8, Wis. 
Furnace controls 


Shallcross Manufacturing Co., 10 Jackson Ave., Col- 
lingdale, Penna. 

Rotary Selector Sitches with solid silver contacts, 
accurate instrument resistors 0.1% — 5%, decade 
Tesistances & standards, bridges, telephone trans- 
mission test sets, ist ther bonding 
testers & special instruments for electrical measure- 
ments 





Shand & Jurs Co., 917 Carlton St., Berkeley, Calif. 
Liquid level gages 


Shawmut Engg. Co., 195 Freeport St., Boston 22, Mass, 
Abrasion testers 


Sheffield Corp., Box 893, Dayton 1, Ohio 
Machine shop gages 


Shelby Instrument Co., 321 West 7 S8t., Long Beach 
2, Calif. 
Electrical instruments 


Sheldon & Co., E. H., Muskegon, Mich. 
Laboratory furniture 


Shepard Labs. , 430 Morris Ave., Summit, N. J. 
e llers, relays, ordnance in- 





struments 


Sherron _— Corp., 1201 Flushing Ave., Brook- 
lyn 6, N. Y¥. 
Electrical testing equipment 


Shore Instrument & Mfg. Co., Van Wyck & Carll St., 
Jamaica 2, N. Y. 
Sclrroscope hardness testers 

(See advertisement on page 131) 


Shurite Meters, 61 Hamilton St., New Haven 8, Conn. 
Electrical panel & portable instruments 
(See advertisement on page 44) 


Sickles Co., F. W., Springfield 2, Mass. 
Electrical products 


Sigma Instruments Inc., 170 Pearl St., South Brain- 
tree, Mass. 
Relays 


Signal Electric Mfg. Co., Menominee, Mich. 
Fractional horsepower motors 


ae Indicator Co., 894 Broadway, New York 3, 
‘2 
Disl lights 


Simplex Time Recorder Co., Sanborn St., Gardner, 
Mass. 
Time recording clocks 


Simplex Valve & Meter Co., 
Philadelphia 42, Pa. 

Flow controls, meters, gages, proportioning & ratio 
control equipment 


68th & Upland Sts., 


Simpson Electrio Co., 5216 Kinzie St., Austin Sta- 
tion, Chicago 44, Ill. 
Electrical instruments 

(See advertisement on page 152) 


ye Optical Mfg., 3200 W. Carroll Ave., Chicago 
24, i 
Lenses, prisms, optical flats & complete optical sys- 
tems 

(See advertisement on page 99) 


Sinclair Collins Valve Co. 454 Morgan Ave., Akron, 
Ohio 


Automatic controllers and control valves 


Size Control Company, 2500 Washington Blvd., Chi- 
cago 12, Ill, 


Machine shop & special gages, measuring wires 


Sjostrom Co., John E., 1711 N. Tenth St., Philadel- 
phia 22, 
Laboratory furniture 


Skaneateles Manufacturing Co., Inc., 122 Dickerson 
St., Syracuse 2, ae 
Vacuum gages 


Skyway Precision Tool Co., 8217 Casitas Ave., Las 
Angeles 26, Calif. 
Torque testers 


Slocomb Co., J. T., 35 Oxford St., Providence 5, R. 1. 
Micrometer calipers 


Small Motors, Inc., 2076 Elston Ave., Chicago 14, Ill. 
Universal fractional horsepower motors, dynamotors, 
shaded pole motors & generators 


Smith Control & Instrument Corp., 1329 Highland 
Ave., Needham 92, Mass. 
Thermostats 


— Corp., A. 0., 5743 Smithway, Los Angeles 22, 
all 
Gasoline and oil meters 

(See advertisement on page 79) 


Sodemann Heat & Power Co., 2300 Delmar Blvd., St. 
Louis 3, Mo. 
Air conditioned moist cabinet 


Sola Electric Co., 4633 W. 16th St., Chicago 50, Ill. 
Transformers, automatic voltage adjusters 


Soreng Mfg. Corp., 9555 Eden Ave., Schiller Park, III. 
Solenoids and switches 
(See advertisement on page 123) 


Sorensen & Co., Inc., 375 Fairchild Ave., Stamford, 
Conn. 
Chokes, current regulators, voltage regulators, trans- 
formers 


Sorvall, Ivan, 210 5th Ave., New York 10, N. Y. 
Variable transformers 


Sound Apparatus Co., Sterling, N. J. 
Sound measuring equipment 


South Bend Lathe Works, 303 E. Madison St., South 
Bend, Ind. 
Precision lathes 


Southern Desk Co., Hickory, N. C. 
Laboratory furniture 


South Specialty Engineering, see Specialty Eng. & 
Mfg. Co. 

Southwestern Industrial Electronic Co., 2831 Post 
Oak Road, Houston 19, Texas 

Geophysical instruments, industrial controls, electronic 
development 

Sparling, R. W., 945 N. Main St., Los Angeles 54, 
Calif. 

Liquid meters 
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Special Instruments Lab. Inc., 1003 Highland Ave., 
Knoxville, Tenn. 


Radioactivity and geophysical instruments 


Specialized Instruments Corp., 601 O'Neil Ave., Bel- 
mont, Calif. 
Ultra-speed centrifuges 


Specialties Inc., Skunks Misery Rd., Syosset, L. L., 
N.¥. 
Computers, airbourne instruments and cameras, air 
dehydrators 
Specialty Battery Co., 212 East Washington Ave., 
Madison 3, Wis. 
Dry batteries 

(See advertisement on page 49) 


Specialty Engineering and Mfg. Co., 108 E. Dedham 
St., Boston, Mass. 

Specialists in precision engineering and light menu- 
facturing 


Specialty Glass Co., 536 Lake Shore Drive, Chicage 
11, fs 
Laboratery glassware 


Speedometer Electric Co., 690 Van Ness Ave., San 
Francisco, Calif. 
Survey footmeter 


Speidel & Co., Inc., Chas. W., 614 Baltimore Ave., 
Fernwood, Pa. 
Surveying instruments 


Spence Engineering Co., Inc., 53 Grant St., Walden 
N. Y. 
Regulating valves 


Sperry Gyroscepe Co., Inc., Great Neck, N. Y. 
Aircraft & marine navigational instruments 


Sperry Products, Inc., Shelter Rock Road, Danbury, 
Conn, 

Special railway testers 
Sperry-Sun Well Surveying Co., 1600 Walnut St., 
Philadelphia 3, Pa. 

Underground surveying instruments for oil wells 


Sprague Electric Co., Marshall St., North Adams, 
Mass. 

Electrical instruments, resistors, capacitors and cir- 
cuit components 


Sprague Engineering & Sales, 1144 W. 135 St., Gar- 
dena, Calif. 
High-pressure pumps 


Sprague Meter Co., 35 South Ave., Bridgeport 4, Conn. 
Liquid meters 


Sprengnether Instrument Co., W. F., 4567 Swan Ave., 
St. Louis 10, Mo. 

Scientific inst t t t 
Squires Co., C. E., E. 40th St. & Kelly Ave., Cleve- 
land 3, Ohio. 

Feed water regulators & pump governors 


1 





Stafford Co., N., 113 53 St., Brooklyn, N. Y. 
Nautical, naval & navigation instruments 


Standard Arcturus Corp., 54 Clark St., Newark, N. J. 
Vacuum tubes 


Standard Cabinet Co., 50 Washington St., Carlstadt, 
Test “chambers: altitude, 
(See advertisement on page 5!) 


Standard Concrete Apparatus Co., 1422 Rhode Island 
Ave., Washington 5, D. C. 
Concrete testing equipment 


Standard Dayton Corp., P. O. Box 1001, Dayton 1, 
Ohio 
Fractional horsepower motors 


h 1ait 





Standard Electrical Products Co, 402 E. First St., 
Dayton 2, Ohio 
Relays 


Standard Electric Time Co., 89 Logan St., Spring- 

field 2, Mass. 

Electric stop clocks, electric time systems, watt hour 

meter testing equipment, program clocks, laboratory 

jack panels & small laboratory table service panels 
(See advertisement on page 140) 

Standard Gage Co., Inc., 70 Parker Ave., Pough- 

keepsie, N. Y. 

Gages for linear measurements 


Standard Piezo Co., 127 Cedar St., Carlisle, Pa. 
Piezoelectric and quartz crystals 


Standard Products, Inc., 650 E. Gilbert St., Wichita 


11, Kan. 
Aircraft and ground-station instruments, testing ap- 
paratus, precision tools 


Standard Science Supply Co., 1282 N. Paulina 8t., 
Chicago 22, Ill. 
Laboratory supplies 


Standard Scientific Supply Corp., 34 W. 4 St., New 


York 12, N. Y. 
Laboratory supplies 





T Inc., 952 Dorchester 





Ave., 





Standard Transformer Corp., 3580 Elston Ave., Chi- 
cago 18, Ill. 
Transformers 


Star Compass Co., 110 Antwerp St., East Milton, Mass. 
Compasses 


Starrett Co., L. S., Athol, Mass. 
Precision tools, dial indicators & steel tapes 


States Co., 19, New Park Ave., Hartford 6, Conn. 
Electricity meter testers 


Statham Laboratories, 
Angeles 64, Calif. 
PT 


a 


12401 W. Olympic Blvd., Los 





8, ters, strain gages, flow-meters, 
Pressure indicators, tension indicators 


Stebar Co., 711 W. Lake St., Minneapolis 8, Minn. 
Microscopes 


Steel City Testing Machines, Inc., 8843 Livernois Ave., 
Detroit 4, Mich. 
Testing machines 


Steinen Mfg. Co., Wm., 45 Bruen St., Newark, N. J. 
Precision screw machine products, stampings and 
assemblies 

(See advertisement on page 174) 


Sterling Inc., 3738 North Holton, Milwaukee 12, Wisc. 
Moter operated valves 


Sterling Mfg. Co., 9205 Detroit Ave., Cleveland, Ohio 
Battery testers and portable electrical instruments 


Stevens-Arnold Co., 22 Elkins St., So. Boston 27, Mass. 
Relays, frequency & polarized 
(See advertisement on page 53) 


Stevens Mfg. Co., Inc., 69 S. Walnut St., Mansfield, 
Ohio 
Controllers, automatic thermostatic, thermostats 


Stewart, M. C., Ashburnham, Mass. 
Meteorological instruments 


Stewart Instrument Co., 6507 Grand River Ave., De- 
troit 8, Mich. 
Production analyzers 


Stewart Mfg. Corp., 
Chicago 13, II. 
Kemote control equipment 

(See advertisement on page 174) 


F. W., 4311 Ravenswood Ave., 


Stewart-Warner Corp., 1826 Diversey Parkway, Chicago 
14, Ill. 
T 


ry 





s and p gages 

ey 90 Inc., Horman H., 27 Park Pl., New York 
Electrical instruments 

(See advertisements on pages 126, 127) 


Stocker & Yale, P. O. Box 8, Marblehead, Mass. 
Optical instruments 


Stoelting, C. H., 424 N. Homan Ave., Chicago 24, II. 
Laboratory supplies 


Stokes Machine Company, F. J., 5820 Tabor Road, 
Philadelphia, Pa. 

Special process machinery; pressure & vacuum gages; 
Pellet presses; high vacuum pumps; McLeod vacuum 
gages; automatic water stills 


~ crite Company, 4101 Ravenswood, Chicago 13, 
Automatic measuring, weighing & counting machines 
(See advertisement on page 139) 


eg J Time Corp., 109 Lafayette St., New York 
Timing devices & time clocks 


~~ tates Inc., 150 N. 13 St., Philadelphia 7, 
a. 
Relays, timing devices, electric counters, thermostats 
Stupakoff Ceramic & Mfg. Co., Latrobe, Pa. 

ic thermocouple insulators and protection tubes 


Sturtevant Co., P. A., Addison, Ill. 
Torque measuring equipment 


Sub-Zero Products Div., Deepfreeze Distributing Corp., 
3928 Reading Rd., Cincinnati 29, Ohio 
Temperature and altitude cabinets 


— Gyroscope Co., 2328 Broadway, Santa Monica, 
alif. 
Automatic pilots, and gyro servos 


Sun Electric Corp., 6323 Avondale Ave, Chicago 31, Ill. 
Electrical instruments & engine test equipment 


Sun Radio & Electronics Company, 122-124 Duane S8t., 
Now York 7, N. Y. 

Authorized distributors for all major manufacturers of 
radio parts, tubes, meters, radio test equipment, elec- 
tronic equipment for industrial use, instruments for 
laboratory and industrial tst purposes, and electronic 
components for the construction of such instruments 
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eetayns Machine Tool Co., 2531 11th St., Rockford, 
ll. 
Balancing machines, pumps, valves 


Superior Controls Co., 

Los Angeles 6, Calif. 

Thermostats, pressure regulators, control valves 
(See advertisement on page 137) 


Inc., 1835 S. Bonnie Brae, 


Superior Electric Co., 30 Harrison St., Bristol, Conn. 
Industrial & laboratory apparatus 


Superior Meter Co., Inc., 167 41st Street, Brooklyn, 
a2, XN, F. 
Gas meters & appliances 
Superior Tube Co., P. 0. Box 191, Nerristown, Pa. 
Fine tubing 

(See advertisement on page 31!) 


Supreme Instruments Corp., Greenwood, Miss. 





Radio testing equipment; tube testers, set testers, 
analyzers, test oscillators, oscill d ic in- 
struments 

Gages 


Surface Checking Gage Co., 1937 Taft Ave., Hollywood, 
28, Calif. 
Surface roughness standards and comparators 


Surface Combustion Corp., 2375 Dorr Ave., Toledo 1, 
0. 
Dew Point Recorder 


Surty Mfg. Co., Inc., 4141 W. Kinzie St., Chicago 24, 
Ti. 
Magnifiers 


Suter, Alfred, 200 Fifth Ave., New York 10, N. Y. 
Testing apparatus for textiles and metals 


Suverkrop Instruments, Box 463, Bakersfield, Calif. 
Drafting & Surveying instruments 
Ohio 


Swartwout Co., 18511 Euclid Ave., Cleveland, 


Furnace controllers 


Swedish Gage Co. 
Detroit 4, Mich. 
Internal indicators; plug, ring, master disc & special 
built fixtures 


of America, 8900 Alpine Ave., 


Sylvan Electronic Labs., Broadalbin, N. Y. 
Electronic instruments 


Sylvania Electric Products, Inc., 1740 Broadway, New 
York 19, N. Y. 

Electronic instruments 

Synchro-Start Products Inc., 8151 Ridgeway St., 
Skokie, Tl. 

Automatic starting-stopping safety controls for internal 


combustion engines 


T 


Taber Instrument Corp., 111 Goundry St., North Tona- 
wanda, N. 

Testers for measuring wear & abrasion resistance of 
paints, electroplate, linoleum, leather, textiles; preci- 
sion stiffness gages for paper, light metallic sheet & 
wire 


Taco-West Corp., 525 N. Noble St., Chicago 22, III. 
Special electronic equipment, electronic controls and 
automatic machinery 

(See advertisement on page 63) 


Tagliabue Instruments Div., Weston Electrical Instru- 
ment Corp., 614 Frelinghuysen Ave., Newark 5, N. J. 
Indicating, R ding and C 1 Instruments for 
Temperature, Pressure, Level, Flow, Humidity; Hydro- 
meters, Chemical Thermometers. Moisture Meters for 
Grain, Wood, Tobacco and Granular Materials; Po- 
tentiometers, Pyrometers and Resistance Thermom- 
eters, Non-Indicating, Recording and Controlling Types; 
Industrial and Dial-Indicating Thermometers. 





Taller & Cooper, Inc., 75 Front St., Brooklyn 1, N. Y. 
Wind tunnel instruments, panel boards 


Tamms Industries Inc., 228 N. LaSalle St., Chicago 1, 
Til. F 
Pyrometers 


Taylor & Co., W. A., 7300 York Road, Baltimore 4, 
Md. 


Equipment for pH & chlorine control, control ef phos- 
phates in boiler water & for water analysis 


Taylor Instrument Cos., 95 Ames St., Rochester 11, 


Indicati Rn Ai 


&c 
Temperature, Humidity, Pressure, 
Liquid Level 
(See advertisement on outside front cover) 


4 “Instruments for 
Rate of Flow, & 





s 
Taylor D ter & Machine Co., 528 W. Highland 
Ave., Milwaukee 3, Wis. 
Hydraulic dynamometers, 


super-accurate drill presses 





static balancing machines, 


Technical Associates, 3730 San Fernando Rd., Gis. 
dale 4, Calif. 

Geiger-Mueller counter equipment; 
struments 


custom built jp. 
(See advertisement on page 97) 


Technical Products Co., 158 Madison Ave., Memphis 
1, Tenn. 
Laboratory supply house 


Technicon Co., 215 E. 149 St., New York 51, N, Y, 
Laboratory apparatus 
Techno Instrument Co., 6666 Lexington Ave., Los 
Angeles 38, Calif. 
Electrical and electronic instruments 

(See advertisement on page 177) 


Technology Instrument Corp., 531 Main St., Acton, 


Mass. 
Special audio equipment 


Tejax Engineering Corp., P. O. Box 1134, Providence 
> ae ee 

Dial indicating handwheels, valve position indicators & 
V-port hand regulating valves 


Tektronix, Inc., 712 S.E. Hawthorne Blvd., Portland 
14, Ore. 
Cathode ray oscilloscopes & video test equipment 


Telechron Dept., General Electric Co., 69 Union 8t,, 
Ashland, Mass. 

Timers and fractional horsepower moiors 
Telecomputing Corp., 133 E. Santa Anita Ave., Bur- 
bank, Calif. 

Automatic plotters, computers, counters, projectors 


Teletronics Laboratory, 352 Maple Ave., Westbury, 
MX 


Custom design and manufacture of electronic and elec- 
tro-mechanical devices 
Television Equipment Corp., 238 William St., New 
York 38, N. Y. 
Oscilloscopes, television cameras 

(See advertisement on page 102) 


Televiso Products Inc., 7466 Irving Park Rd., Chicago 
1. 
Electronic products; custom built equipment 


Tempil Corp., 132 West 22 St., New York 11, N. Y. 
Thermoscopic paint & thermometer sticks 


Tenney Engineering Co., 26 Ave. B., Newark 5, N. J. 
Controlled temperature, humidity and altitude test 
chambers and rooms 

(See advertisement on page 52) 


Testing Instruments, Inc., 242 Valley St., Dayton 4, 
Ohio 

Electrical testing instruments for automotive equipment 
Testing Machines, Inc., 123 West 64 St., New York 
23. N. Y 


Physical testing machines 

Testrite Instrument Co., 57 E. 11th St., New York 3, 
a 

Scientific instruments 


Thermal Syndicate Ltd., 12 East 46th St., New York 
7, es Be 

Apparatus, laboratory; flats, optical; gas & vapor dis- 
charge tubes, mercury; light sources, mercury vapor; 
light sources; ultra-violet; optical parts 


Thermo-Electric Co., 22-02 Raphael St., Fair Laws, 
N 


Thermocouples for aircraft engines & industrial uses, 
extension lead wires & harnesses 
(See advertisement on page 134) 


Thermo Electric Manufacturing Co., 480 W. Locust 8t., 
Dubuque, Iowa 

Laboratory furnaces 

Thermo Instruments Co., Box 336, Belmont, Calif. 
Industrial instruments 
Thomas Clock Co., Industrial Sales Dept., 
Thomaston, Conn. 

Household clocks, outdoor & tower clocks, clock move- 
ments for industrial purposes, also electric timers 


Seth, 


Thomas Co., Arthur, 
Philadelphia 5, Pa. 
Dealers, retail-wholesale-export, in laboratory p- 
paratus & reagents for laboratories of chemistry & 
biology 


H., West Washington Square, 


Thomas & Skinner Steel Products Co., 1118 E. 23rd 
St., Indianapolis, Ind. 
Permanent magnets 


Thompson Balance Co., 802 E. 18 Ave., Denver 5, 
Colo, 
Fine balances & weights 


Thompson Clock Co., H. C., Bristol, Conn. 
Electric stop clocks & interval timers 


Thordarson Elec. Mfg. Div., Maguire 
Inc., 500 W. Huron 8t., Chicago 10, Ill. 
Transformers 


Industries, 
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qhwing-Albert Instrument Co., 5323 Pulaski Ave., 


) philadelphia 44, Pa, 
Pyrometers, paper testing instruments, portable pH 
meters, general testing instruments & machines 


Times Facsimile Corp., 540 West 58 St., New York 


19, N. Y. 
High Speed r ding and ications 








Tinsley Laboratories, Inc., 2526 Grove St., Berkeley 


4, Calif. 
Astronomical instruments, optical instruments 
(See advertisement on page 98) 


Tobe Deutschmann Corp., Norwood, Mass. 
Electrical and electronic instruments 


Toledo Scale Co., 1074 Telegraph Rd., Toledo, Ohio 
Automatic Scale for weighing, counting, check-weighing, 
compounding, force-measuring, weight-printing & 
weight-recording; & special devices for testing, classi- 
fying & standardizing 


Topflight Tape Co., 116 E, Market St., York, Pa. 
Printed pressure-sensitive tape for identification and 
labeling 


Tork Clock Co., Inc., 1 Grove St., Mt. Vernon, N. Y. 
Clocks, timers, time controllers 


Tracerlab, Inc., 130 High St., Boston, Mass. 
Radioactivity detectors, continuous thickness gages, 
nucleonics instrumentation, isotopes 

(See advertisement on page 24) 


Transicoil Corp., 107 Grand St., New York 13, N. Y. 
Servo motors 


Transvision, Inc., 460 North Ave., New Rochelle, N. Y. 
Soldering irons 


Trans-Sonics, Inc., Bedford Airport, Bedford, Mass. 
Airbourne instrumentation 


Trenton Transformer Corp., P. O. Box 568, Trenton, 
N. 
Instrument, regulating and testing trans‘ormers, mag- 
netic components 


Trerice Co., H. O., 1420 Lafayette Bivd., W., Detroit 
16, Mich. 
Industrial instruments 


Trimount Instrument Company, 3119-21 West Lake St., 
Chicago 12, IN. 
Manometers: well type, sliding scale U-tube, fixed 
scale U-tube, inclined, absolute pressure, & service; 
gages: draft & mercury pressure; indicating flow 
meters & tank level indicators 

(See advertisement on page 88) 


Triner Sales and Service Co., 325 W. Huron St., 
Chicago 10, Il. 
Scales and service 


Trinity Equipment Corp., 472 Westfield Ave., East, 
Reselle Park, N. J. 

Thermocouple wells; thermometer test wells; separable 
sockets for thermometers; drilled, welded and cast 
protecting tubes; stainless steel laboratory apparatus; 
special alloy machine products; deep hole drilling of 
ond bars; API-ASME code alloy welding and fabri- 
cation 


(See advertisement on page 139) 


Triplett Electrical Instrument Co., Harmon Avenue, 

Bluffton, Ohio 

Electrical measuring instruments & radio testing 

equipment. Also instruments for laboratory and in- 

dustrial test purposes; switches, relays, resistors, shunts 
(See advertisement on page 42) 


a Mfg. Co., 913 W. Van Buren St., Chicago 7, 
Radio test instruments 


Troemner, Henry, 911 Arch St., Philadelphia 7, Pa. 
Balances 


Turner Electric Co., E. W., 6138-40 N. Beechwood 
St., Philadelphia 38, Pa. 
Thermowells 


(See advertisements on pages 101, 138) 


a Indicator Co., 624 E. Locust St., Milwaukee 12, 
is, 

Liquid level gages 

ores Instrument Co., 473 Getty Ave., Paterson 3, 


Coy recorders, vacuum recorders, absolute pressure 

tecorders, draft recorders, combined pressure & vacuum 

recorders, liquid level gages, pressure & vacuum gages, 

inclined draft gages, well-type direct reading mano- 

meters; ‘Utube manometers, absolute pressure gages 
(See advertisement on page 78) 


Uhrig Co., Joseph F., 4101-03 North 5 St., Phila- 
delphia 40, Pa. 
Scientific glassware : 











delivery on request. 


A NOUN C 


Early this year we announced acquisition of the Western 
Electric MIRRAGRAPH business. We have recently taken over the 
remainder of the Western Electric industrial instrument line and 
are now in production on 3-A Analyzers, 4-A Graphic Recorders, 
701-A Sound Level Meters, and 731-A Filter Sets. Prices and 






EMENT 





We also produce custom-built Multi-Channel Recording and 
Analyzing Systems and Automatic Transmission Measuring Systems 
covering a wide range of frequencies, as well as Curve Followers, 
Graph Readers, and Regulated Power Supply Units to meet partic- 
ular requirements. Write us concerning your problems. 


Licensed under all Western Electric Patents 
in the Testing and Measuring Field 











Techno Instrument Company 


6666 LEXINGTON AVENUE 


LOS ANGELES 38, CALIFORNIA 


TELEPHONE 
GLADSTONE 3304 




















Ulanet Co., George, 413-15 Market St., Newark 5, N. J. 
Thermostats 

(See advertisement on page 140) 
Ulmer Co., J. C., 1791 E. 38th St., Cleveland 14, Ohio 
Surveying instruments 


Ultrasonic Engineering Co., 1613 S. 3 Ave., Maywood, 
i. 
Ultrasonic generators and transd 3, ph lectric 
photometers 

» (See advertisements on pages 82, 103) 


Ultra-Violet Products, Inc., 145 Pasadena Ave., South 
Pasadena, Calif. 
Fluorescence and ultra-violet lamps 





Unert! Optical Co., John, 3351-3555 East St., Pitts- 

burgh (4, Pa. 

Optical instruments 
(See advertisement on page 98) 


Ungar Electric Tool Co., Inc., 611-15 Ducommun S8t., 


Los Angeles 54, Calif. 
Electric soldering irons 
Uniform Tubes, Level Road, Collegeville 2, Pa. 
Precision tubes of all metals 
(See advertisement on page 144) 
Unimax Switch Corp., 460 West 34 St., New York 1, 
| es 
Switches 


United Condenser Corp., 337 E. 139 St., New York 54, 


bs ee # 
Capacitors 
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United Electric Controls Co., 85 School St., Watertown 


United Electronics Co., 42 Spring St., Newark 2, N. J. 
Vacuum capacitors and vacuum tubes 


United States Blue Print Paper Co., 207 8. Wabash 
Ave., Chicago 4, IL 
Surveying instruments 


United States Gauge Div., American Machine & 
Metals, Sellersville, Pa. 
Indicating & recording pressure gages 

(See advertisement on page 39) 


United States Instrument Corp., 409 Broad St., Sum- 
mit, N. Y. 
Voice powered telephone equipment 


United States Taximeter Co., Div. of Weisinger Re- 
cording Instruments Corp., 503 W. 54th St., New 
York 19, N. Y. 


taxi meters 





United States Radium Corp., 535 Pearl St., New York 
% N.Y, 


Radioactive products, fluorescent materials, screens 
and dials, standards of radioactivity 
72, Mass. 


United Transformer Corp., 150 Varick St., New York 
13, N. Y. 
Transformers 


Universal Drafting Machine Co., 7960 Lorain Ave., 
Cleveland, Ohio 
Drafting Machines 








Universal X-Ray Products, 1140 Western Ave., Chi- 
cago 22, Ill. 





vacuum gages, X-ray equip- 
ment 


Univis Lens Company, 401 Leo St., Dayton 1, Ohio 
Optical flats, lenses & prisms 


V 


Vacutron, Inc., 2819 12th St., So., Arlington, Va. 
Special vacuum tubes; electronic circuits & industrial 
control devices 


Vacuum Electronics Engg. Co., 756 Third Ave., Brook- 
lyn 32, N. Y. 
Leak detectors 


Valpey Crystals, 1244 Highland St., Holliston, Mass. 
Quartz crystals for frequency control 


Valvair Corp., 454 Morgan Ave., Akron 11, Ohio 
Control valves 


Valve Pilot Corp., 230 Park Ave., New York 17, N. Y. 
Locomotive speed indicator & recorder and locomo- 
tive speed & cut-off indicator & recorder 


Valverde Labs., 252 Lafayette St., New York 12, N. Y. 
Thermal controls 


Van Dyke Instruments, Inc., 1927 First Ave., St. 


Petersburg, Fila. 


Accelerometers, remote-metering equipment, resistors 


Van Keuren Co., 176 Waltham St., Watertown, Mass. 
Optical comparators & flats 


Van Wagner Co., 89-04 113 St., Richmond Hill 18, 
x. Y. 
Inspection devices 


Vapor Recovery Systems Co., Box 231, Compton, Calif. 


Liquid level gages, manemeters, remote metering 
equipment and control valves 
(See advertisement on page 77) 


Varian Associates, 99 Washington St., San Carlos, 
Calif. 
Klystrons; nuclear resonance spectrometers; traveling- 
wave tubes; amplifiers; fluxmeters; electronic com- 
ponents 


Varo Mfg. Co., Box 638, Garland, Texas 
Electronic instruments 


Vv & E Manufacturing Co., 789 S. Arroyo Parkway, 
Pasadena, Calif. 
Drafting machines; drafting room instruments 

(See advertisement on page 66) 


Vectron Inc., 235 High St., Waltham, Mass. 
Optical and electronic instruments, automatic control 
systems; aircraft instruments 


Veeder-Root, Inc., 28 Sargent St., Hartford 2, Conn. 
Electrically operated counting devices, a.c. and d.c. 


Vibration Specialty Co., 1536 Vine St., Philadelphia, 


Pa. 
Vibration and acceleration indicating and recording 
instruments 


Vickers Electric Div., Vickers Inc., 1815 Locust St. 
St. Louis 3, Mo. 
Rectifiers and photoelectric cells 


Vickers, Inc., 1400 Oakman Blvd., Detroit 82, Mich. 
Pumps & valving devices for control of pewer in oil- 
hydraulic systems 


Victoreen Instrument Co., 5806 Hough Ave., Cleveland 

» Ohio 

Electrometers, spectrometers, vacuum tubes 

Victory Engineering Corp., 744 Broad St., Newark, 
J. 


Analyzing, detecting and automatic control instruments 


Viking Instruments Inc., East Haddam, Conn. 
Tachometers 


Vinco Corp., 9111 Schaefer Highway, Detroit 28, Mich. 
Special gages 


Visco-Meter Corp., 315 Grote St., Buffalo 7, N. Y. 
Viscosimeter 


Volané & Sons, Inc., New Rochelle, N. Y. 
Analytical balances & weights 
Communieation measuring instruments 


Wabash Metal Products Co., Hydraulics Div., 1569 
Morris St., Wabash, Ind. 
Laboratory presses 
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Wagner & Son, Carl H., 1944 N. Albany Ave., Chi- 
cago 47, Ill. 
Thermometers 


Walker’ & Co., Geo. T., 
Minneapolis 15, Minn. 
Laboratory supplies 


324 Fifth Ave., South, 


Walker-Jamieson, Inc., 311 8. Western Ave., Chicago 
12, Tl. 
Radio & electronic supplies 


Walkirt Co., 5808 Marilyn Ave., Culver City, Calif. 
Counters; monitors; testers; scalers 


Wallace & Tiernan Products, Inc., | Main St., Belle- 
ville 9, N. J. 

Chlorine control & chemical feed devices, meteoro- 
logical instruments 


(See advertisements on pages 45, 74, 79, 89, 147) 


Walser Automatic Timer Cerp., 420 Lexington Ave., 
New York 17, N. Y. 
Timers 


Waltham Watch Co., Waltham, Mass. 
Stop watches 


Ward Leonard Electric Co., 115 Mac Questen Parkway 
South, Mount Vernon, N. Y. 

Resistors, rheostats, relays, motor starters, speed con- 
trollers, voltage regulators, electric control devices 


Warner & Swasey Co., 5701 Carnegie Ave., Cleveland 
3. Ohio 
Telescopes 


Warren-Knight Co., 186 N. 12th St., Philadelphia 7, 
Pa. 
Surveying instruments & equipment 


Warrick Co., Charles F., 1964 West 11 


Berkley, Mich. 
Scientific cameras 


(See advertisement on page 61) 


Warrick, Frederick P., 1960 Graefield St., Birming- 
ham, Mich. 
Relays & auxiliary equipment for level controls 


Water Leak Detector Co., 114 N. Third St., Columb 


Western Radiation Lab., 1107 W. 24 St., Los Angely 
7, Calif. 


tivit: Py 





y i and measuring instruments. 
meg-megohmmeters; electron tubes : 


Westinghouse Electric Corp., 306 4th Ave., P. 9 
Box 1617, Pittsburgh 30, Pa. 

Switohboard, panel & portable measuring ins 
aircraft instruments, recorders, industrial & taj) 
test set equipment. 

Westinghouse X-Ray Co. Inc., 2519 Wilkins Ay, 
Baltimore 3, Md, 

Industrial X-Ray equipment 


Weston Elcctrical Instrument Corp., 614 Frelinghuyyy 
Ave., Newark 5, N. J. 
Switchboard, panel & portable measuring instrument, 
Industrial & radio test equipment. 
Light measuring instruments and photographic exposuy 
meters. Also dial type industrial temperature gag, 
control relays and aircraft instruments, 

(See advertisement on page 7) 


Wheaton Co., T. C. Millville, N. J. 
Glassware 





Wheatstone Corp., 2436 Reading Rd., Cinci i 2, Ohio 


ter tubes 





i by 


Wheelco Instruments Co., 
Chicago, ttl. 

Temperature, indicating, reeording & control instr. 
ments, temperature limit & shut-off device; automat) 
eombustion safeguards 


(See advertisements on pages 56, 58, 110) 


847 W. Harrison st, 


White Co., Ine., David, 315 W. Court St., Milwaukw 
12, Wis. 
Surveying instruments 


White-Rodgers Electrie Co., 1209 Cass Ave., St. Lous 
6, Mo. 
Furnace controls 


Wiancko Engr. Co., 2670 N. Fair Oaks Ave., Altadena, 
Calif. 
Airborne and ground station instruments; fire-contrl 
instruments; test stands and devices 


Wilcolator Co., 1001 Newark Ave., Elizabeth 8, N. J, 
Th fa 





15, Ohio 
Water leak detectors 


Water Level Controls Div., Healy-Ruff Co., 2255 Uni- 
versity Ave., St. Paul 4, Minn. 
Liquid level controls 


Waterman Engineering Co., 721 Custer Ave., Evanston, 
In. 

Automatic flow controllers 
Waterman Products Co., Inc., 
Philadelphia 25, Pa. 


Portable oscillographs 
(See advertisement on page 32) 


2445 Emerald St., 


Weatherhead Co., 300 East 131 St., Cleveland 8, Ohio 


Pn ic and hyd hose, cocks and fittings 





Webber Gage Co., 12904 Triskett Rd., Cleveland 11, 
Ohio 
Gage blocks 


Weber Bros., 
Chicago 6, Ill. 
Laboratory apparatus 


Metal Works, 108 N,. Jefferson 8t., 


Weber & Co., F., 1220 Buttonwood St., Philadelphis 
23, Pa. 
Mathematical & surveying instruments 


Webster Instrument Co., 11856 Mississippi Ave., Los 
Angeles 25, Calif. 
Hardness testers, especially for non-ferrous alloys 


Weiler, Paul G., 95 Broad St., New York 4, N. Y. 


h 
ther 8 





Weksler Thermometer Corp., 52-56 West Houston 8t., 
New York 12, N. Y. 


Th ro" *. h ¢, 
Ther 's 


(See advertisement on page 136) 





Welch Scientific Co., W. M., 1515 Sedgwick St., 
Chicago 10, It. 
Electrical instruments, 
science laboratories 


(See advertisement on page 147) 


vacuum pumps & items for 


West Coast Electronics Co., 1601 8S. Burlington 8t., 
Los Angeles 6, Calif. 


West & Dodge Thread Gauge Co., Inc., 6 Power House 
St., South Boston, Mass. 
Screw thread gages 


Westberg Mfg. Co., 6535 N. Olmsted Ave., Chicago 


Automotive service i » f 
ters 





(See advertisement on page 124) 
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Wilder Inc., R. 8., 26 Bedford St., Waltham, Man, 
Microprojector 


Wilkening Mfg. Co., 1998 8. 71st St., Philadelphis 
42, Pa. 
Piston ring gages 


Wilkens-Anderson Co., 4525 W. Division St., Chicago 
51, Il. 
Laboratory supplies 


Will Corp., 39 Russell St., Rochester 3, N. Y. 
Laboratory supplies & apparatus 


Williams Apparatus Co., Inc., Herald Blidg., Water 
town, + A 

Pulp & paper testing equipment & flue gas analysis 
apparatus 


Williams, Brown & Earle, Inc., 918 Chesnut &t, 
Philadelphia 7, Pa. 
Laboratory supplies 


Williams Gauge Co. 1620 Pennsylvania Ave., Pitts 
burgh 12, Pa. 
Water level gages 


Willson Products, Inc., Reading, Penna, 
Anemometers 


Wilmotte, Inc., Raymond M., 1469 Church 8t., N. W., 
Washington, Cc, 
Electronic gaging instruments 


Wilson & Co., G. C., 2 N. Passaic Ave., Chatham, 
N. J. 

Remote-control and remote-metering equipment 
Wilson Mechanical Instrument Co., Inc., 230 Park 
Ave., New York 17, N. Y. 
Hardness testers 
Winchester Electronics Co., 6 E. 46th St., New York 
a, Bz. 

Connectors, plugs, clips, posts, jacks 
Winslow Co., Inc., 9 Liberty St., Newark 5, N. J. 
Ignition hardness test sets, aircraft engine instruments, 
thermocouples & instrument accessories, tachometer, 
vacuum gages, radio & telegraph keys, molded rubber 
cord sets, megohmeters, Wheatstone bridges 
Wollensak Optical Co., 880 Hudson Ave., Rochester 5, 
, Ae a 

Optical instruments 
Wood Counterlab, N., 5646 Harper Ave., Chicago 37, 
mm. 

Radiation detecting and measuring instruments 
Woods ‘‘Lab. Apparatus’, F. W., 140-6 Warden &t. 


Pittsburgh 20, Pa. 
Biological laboratory supplies 


Hole Oce 
Toperaphle in 


Woodworth Co., 
Mich. 
Gages for physi¢ 


Worley Jewel C 
jerels & pivot 
Worner Electron 
photoelectric pF 


Worthington Pu 
Liquid meters § 
Wroble Enginee 
aay & N. Y. 


‘ i 
Universal testit 


Wyland, Georg 
X-Ray tubes < 


ir eel 





woods Hole Oceanographic Inst., Woods Hole, Mass. 


Y 


York Ice Machinery Corp., York, Pa. 
High altitude test & calibration chambers 





Los Angels | Qwanographie instruments 
Anstrumeny, J voodworth Co., N. A., 1300 East 9 Mile Rd., Detroit, 
Mieb. Yardeny Engineering Co., 105-107 Chambers St., 
’ gages for physical measurements New York 1, N. Y. Z 
ve, Po, Remote control systems 
Worley Jewel Co., John, Waltham, Mass Z ‘ 
Inatrumens, Fiigels & pivots Yarnall-Waring Company, 102 E. Mermaid Lane, Zeiss, Inc., Carl. 485 Fifth Ave., New York 17, N. Y. 
l & Tadlo Chestnut Hill, Philadelphia 18, Pa. Optical instruments 
: Water columns, water gages & blow-off valves for . : 4 
os Rankin, Ill. steam boilers, spray nozzles for liquids & hydraulic (See advertisement on tae 93) 
val 
liking Ave, ae. ee Zenith Optical Co., Huntington 19, W. Va. 
Worthington Pump & Machinery Corp., Harrison, N. J. Yellow Springs Instrument Co., Inc., Box 211, Yellow Microscopes, lenses, optical flats 
Liquid meters and instrument air compressors Springs, Ohio 
roll Construction of speciul instruments Zenith Optical Laboratory, 1940 Great Neck Rd., 
shun Fy ngineering Co., 1067 Davis Terrace, Schenec- 5 ls ? 4 
aa ba — “aa Yoder Company 5500 Walworth Ave., Cleveland, Ohio per nye hia 
3, ° ‘ . 
S*rument, f iniversal testing machines Cement testers 
lic Yonkers Lab. Supply Co., 252 Hawthorne Ave., Yonk- Zernickow Co., O., 15 Park Row, New York 7, N. Y. 
ture gagy, § Wyland, George C., Center St., Ramsey, N. J. ers 5, N. Y¥. Tachometers, tachographs, tachoscopes, cutmeters, stop 
X-Ray tubes & cameras Laboratory supplies watches 
ati 2, Ohip 
eC man who ome 
rison gt, 
ol instry. 


— Knows where to LOOK 


Mi lwauke 
an And a more complete personal or company library as- 
sures easy accessibility to reference sources which 

Altadena, 2 
a can enhance your knowledge. Each of the books list- 
a ed below is a “must” for the instrumentation library. 
ns Mass Mechanical Measurements by Electrical Methods 4) Howarp C. Roserts, Second 
ia Edition, 1951, cloth, 434” x 8%”, 357 pages. Price $4.00. 
adelphis 

Maintenance and Servicing of Electrical Instruments Jy James SPENCER, Third 
Chicago Edition, 1951, cloth, 434” x 8%", 256 pages. Price $3.00. 


‘ Instrumentation for the Process Industries (Proceedings Fifth Annual Symposium on 
Instrumentation for the Process Industries, School of Engineering, Agricultural and Mechanical College 


Water: of Texas,) 1951, paper, 8” x 1114”, 56 pages. Price $2.50. 
snalysis . 

A Romance in Research—The Life of C. F. Burgess by A. M. MCQUEEN with Technical Appen- 
it Bt, dix by O. W. SToREY, 1951, cloth, 6” x 9”, 430 pages. Price $6.00. 
«a Applications of Industrial pH Controls 4) ALLEN L. CHAPLIN, 1950, cloth, 4%” x 8”, 

144 pages. Price $2.50. : 

Heat Inertia in Problems of Automatic Control cf Temperature 4) Victor 
_ BROIDA, 1950, paper, 51%” x 84%", 61 pages. Price $1.00. 


Operation and Care of Circular-scale Instruments /) James SPENCER, 1949, cloth, 
them, 4Y,” x 8”, 90 pages. Price $1.50. 


Scientific and Industrial Glass Blowing and Laboratory Techniques 4, W. E. 
Price $6.00. 


a BARR and VICTOR J. ANHORN, 1949, cloth, 41%” x 8”, 388 pages. 

Yort Elementary Engineering Electronics 4y ANpREw W. KRAMER, 1945, cloth, 412” x 8", 340 
pages. Price $2.00. 

a The Engine Indicator — Its Design, Theory and Special Applications by K. J. DEJUHASZ, 1934, 

bet cloth, 5%” x 8%”, 243 pages. Price 2.00. 

be Payment must accompany orders. Send orders to BOOK DEPARTMENT. 


. INSTRUMENTS PUBLISHING CO. 
921 Ridge Ave., Pittsburgh 12, Pa. 
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“PERFECTION” is the most important word in the entire Englis 
language to a group of men at John Chatillon & Sons. 


These researchers, engineers and planners are constantly working toward th 


improvement of measuring apparatus that already connotes perfection 
every user 


For example: These Force Measuring Devices, which are the finest availabh 
are individually calibrated and guaranteed to be accurate within one gradu 
tion mark on the gauge. This exactness is universally accepted, inasmuch a 
such devices simply aré not expected to be more accurate. But —to Joy 
Chatillon & Sons, it represents a challenge—and full time research is constantly 
going on, until “Perfection"—complete and ultimate, is achieved. 





Only one fine Chatillon Device from Our Complete Line 


@ For adjusting Spring Tension of D.C. Motor Brush 
Holder 


@ For use with Torque Measuring Devices 


@ For Measuring Force in All Phases of Industrial & 
Laboratory Work 


JOHN CHATILLON & SONS 


will design and manufacture Scales and other Measuring Devices 
to Meet Your Particular Needs. 








Pee = FILL IN AND MAIL COUPON TODAY & == == om oe oy 











I John Chatillon & Sons, 85 Cliff Street, New York 7, N. Y. g 
Gentlemen: Please send me brochures and price information on é 
(C Force Measuring Devices [1] Traction Dynamometers i 

(C) Push Pull Gauges (J Laboratory Scales : 

& PR vcssietieccecndecbuvetenss. Company i 
PBGPO88 0000 0s0ccrervesevececsceessecneviaesvesseeseonessesesesseocosoceesesee PINON TION ss sacnvics <ovsesessoreceionssoses i 
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Tester, Portable 773 
Abrasion - Rasabers 





‘acuum -tube “198 

sesteoncter Piezoelectric 305 

‘Accelerometer. of Wide Frequency Range, 

eramic 

i cemeters, “G"’ Standard for 
Testing 916 

Actuators, Limit-switch 1468 

Adjustable-case Dial Thermometers 677 

Aerial-photography Slide-rule 1066 

Air Bleed for Bourdon Tubes 444 

Air Cleaner, Cummregel 561 

Air Cylinder, Small 6 

Air Pollution po oben 1057 

Air Velocity Controller 64 

Aircraft, Stick-force Indicator for 1448 

Aircraft Temperature Controller 1459 

Air-meter, Portable 548 

Alarm, Photoelectric 985 

Alpha Survey Meter 75 

American Gas Association 717 

American Gas Association Issues Instru- 
ment Book 1053 

American Society of Mechanical Engi- 
neers 717 

American Society of Tool Engineers 202 

American Standard for Electrical Indicat- 
ing Instruments Revised 355 

Ammeters, Reeording Voltmeters and 668 

Ammonia Instrumentation of an 
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Plant, 


A-c. or D-c. 1058 
Audio 1201 
D-c, 310, 1058 
Laboratory Carrier 1058 
, Power 307 

for Proportional Counting, 

89 

Amplifier for Rousters, Carrier 60 
Amplifier, Servo 681 
Amplifier, Servomechanism 304 
Amplifier, Ultrahigh-frequency 1446 
Amplifier, Ultra-sensitive D-c. 433 
Amplifiers, Packaged Magnetic 311 
Analog Computer 673, 
Analysis Unit, Fluorescence 1320 


‘Analyzer and Alarm, Gas 

Analyzer, Electrical Power a8 

Analyzer, Engine 1318 

Analyzer, Power 1454 

Analyzer, Sound Spectrum 64 

Analyzers, Product Quality 1424 

Antenna Distribution System 984 

Appliance Tester, Sensitizer for 785 

Application of Continuous Infrared Ana- 
lyzers 1296 

Application of Dielectric Measurement to 


Continuous Processes 1434 
“— Symposium on High Pressure 
1079 


Atomic-energy Plant Hazards, Automatic 
Control Reduces 200 

Atmosphere Generator 1457 

Attenuator, Microwave 1074 

Attenuators 69 

Audio-frequency Standard 672 

Automatic Booster Station, Design of an 


Unattended 884 
Automatic Control Conference Held in 
Bedford, ae. on" 1951, Some 
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Automatic Control of MFlow in the Proc- 
ess Industries 590 

Alltomatic Control Reduces Atomic-energy 


Plant Hazards 200 
Automatic Gain C Strip 1077 
Automatic Pilot for Jet Planes 301 
Automatic Reset, ‘‘Balanced’’ and ‘‘Vari- 
able-linked’’ 1292 
Automatic Sorting Gage 195 
Automatic Titrator 193 
Pate Weather Station, Air-launched 


Automatically _— and Batched, Foun- 
dry Sand 121 

Automatize a Paint Company's Preduct- 
development Tests, Instruments 1306 

—. Inspection, Crucial Need of 


Ss enliet, Marine 1317 


Balance Wheel by Watch-case oe, 
Recording Motion of a Watch 154 
“Balanced” and ‘‘Variable-linked’’ Auto- 
matic Reset 1292 

Ball-bearing Tools 1192 

Barrel Filling Meter 180 

Kase and , Non-interchangeable 69 

Battery Tester 1454 

Bearing, Nylon 1383 

Bellows, Metal 445 

Beta Gages 1460 

Beta-gamma Survey Meter 75 

Boards, Production Control 780 

Booster Station, Design of an Unattended 
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Calculator for Statistical Analysis 318 

Calibrator, Warburg Manometer 441 
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Camera, Research 782 
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Capacitor, Miniature 684 

Capacitor Seal 1467 

Capacitor, Variable 936 
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—- ti of 
Steel 655 - 
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Cathode-ray Oscilloscope, Miniature 67 

Cathode-ray Oscilloscope, Vertical 308 
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Cathode-ray Tube, Flying-spot 677 

Cathode-ray Tube Reactivator 1460 

Cathode-ray Tube, Self-focusing 1326 
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Cell, Electronic Standard 437 
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Ceramic Materials 1334 
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Chassis, Plug-in 1201 
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1071 
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Spark 288 
High- 
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Civil Aeronautical Administration 
Launches Lamar Measuring Equip- 
ment Pregram 1178 

Clamp, Instrument Mounting 1204 

Classifications: Keys to Know-how in 
Instrument Work 393 

Cleaner, Centrifugal Air 561 

Cleaner, Small-parts 678 

Climate-survey System 1316 

Coating, Glare-proof 196 

Coatings, High Vacuum Evaporated Op- 
tical 284 

Cobalt 60, Container for 441 

Coil Coated Metal 13386 

Collector, Directional Dirt-fall 686 

Color Yardstick Measures Microinches 659 

Combustible Gas Indicator 182, 18 

Comparator, Automatic Resistance 435 

Comparator Illuminator 443 

Comparator, Internal Thread 

Comparison of Methods Og "Measuring 
Temperature of Molten Meta 

Components for Instrument 
Quality Electronic 966 

Compressed Air for the Instrument Ex- 
hibit 1027 

Computer, Analog 673, 772 

Computer, ee ee 
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, Elee trical a 778 


Cireutts, 





Autoniatic 884 
Bore — 1319 


444 
» The Direct-reading D-c. Strain- 
gage 400 
Bridge, Impedance 1322 
Bridge, Megohm 670 
Bridge, Universal 1188 
yn-Battery Tunnel, Lighting-Venti- 

lating Control in 296 
— yl and Sediment Trap, Sight Feed 


Sette 320 
Burette Holder, Double 445 


ponte Time-study 779 
Conductive Coating 820 
Conductivity Cells, Armored 317 
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for Electrolytes, Record- 





ing 710 : 
Connecting Leads 988 
Connection, Voltage Take-off 69 
Connector, Tandem-type 1073 


Construction and Cali of a Lab- 


bration 
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Continuous Electronic R 
Water 
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ecording of the 
Content of Oil Field Emul- 
35 


Continuous Measurement of Vapor Pres- 
sures of Petroleum Products 

Contour Mapping of Optical Surfaces with 
Light Waves 1343 

Control, Laundry Washer 686 

Control of Liquid Flow, Factors in Pre- 
cise 705 

Control Resistor, Sub-miniature 1466 

Control Station, Pendant 685 

Control System, Electrical 782 

Control System, Electronic 1314 

Control System, Electronic Master 61 

Control System for Industrial Control 
Applications, An Electronic 642 

Control System, Unitized 1314 

Control Valve in Operation, The 1494 

Controlled Humidity for Research 1306 

Controlled Temperature and Humidity 
Cabinet 930 

Controller, Air Velocity, 64 

Controller, Air-fuel Ratio 778 

Controller, Die Temperature 434 

a Electronic Proportioning Input 


Explosion-proof Pyrometer 779 

Force-balance Pneumatic 60 

Controller, Locked 675 

Controller, Process 1314 

Controller, Proportional Step-by-step 1315 

Controller, Web-material 1314 

Controllers, Pyrometer 556 

Controllers Speed Tests of Engine Fuels 
and Lubricants, mre a 896 

Controls, Power Plant 3: 

Converter, Linear to iapaunele 433 

Cooling Device, Spot 63 

Correcting Orifice-meter Measurements for 
Flow Pulsations, A Method for 763, 
1094 

Correction Factors for the Balancing 
Effect of a Gas in One Leg of a 
Manometer 52 

Counter, Automatic Batch 556 

Counter Decades 1326 

Counter, 
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Counter, 

Counter, 

Counter, 

Counter, 

Counter, 

Counter, 

Counter, 

Counter, 

Counter, 

Counter, 


Controller, 
Controller, 


speed 1 
Industrial Hectronic 1210 
Predetermined 62 
Scintillation Lag 1460 
Small Electric 194 
Step-motor 14 57 


Counters, Automatic Batch 1318 

Counters, Electric 445 

Counters for High-temperature Work, 
Geiger-Mueller 1067 

Course for Mechanical Engineers, Instru- 


mentation and Automatic Control 406 


Crack Detector 782 
— Need of Automatized Inspection 
Crystal Growing Equipment, Process In- 


strumentation For 585 
Crystal Unit, Dual 678 
Cylinder, Small Air 675 


D-c. Supply, High-precision 1060 
Dechema 1310 

Decontaminating Solution 1461 
Degaset. Automatic 77 





r 77 
pt el for “osm Air, Filter 
and 1057 
Delay Line 1073 
Demineralizer 1194 
Demonstration Instruments for Nuclear 


Processes 1068 
Density Indicator, Liquid 300 
a Filter 1189 
Desiccator 
Desiccator Holder 1464 
Desk, Magnetic Testing 1324 
Detector, Charger & Reader, Minature 
High-range Radiation 191 
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tion Including Process Control, Some 42 
= Bw _Bemberatute Regulators, Cali- 
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FE Seer Application of 14 
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puter 912 
Differential Bridge, Thermometer 1452 
Diffraction Gratings, Original 1464 
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Diode, Germanium Come 793 


Direct-reading Chart for Beam Scales 
eee D-c, Strain-gage Prides 


Dirt-fall Collector, Directional 686 
— Indicator and Controller 


Distance | eye — Familiar- 
ization Program 

Distillation yaa aang daomiane 674 

Dosimeter Charger 1199 

Dosimeter with ag Charger, 


192 
Photographie: film 1308 
Drill, 3-in-1 7 
Ducetility ‘Testing Machine 73 

DUN’S 41 


6 
— Attachment, Milling Machine 


Duplication of Effort Still 
“Crime’’ Tag 1027 

Dust Collector, Filterless 685 

Dust Eliminator, Shop 935 

Dust, Microscopic Method for Detecting 
Silica in 694 

Dust, Photoelectric Measurement of 534 

Dynamometer 1456 

Dynamometer, Magnetic-coupling 183 


Edge-lighted Instrument Panels 1069 
Electrical Instruments, Full-view Switch- 
board 65 


Rates 


Eleatrical Measurement, Standards for 35 

Electrical Micrometer 1065 

Electric-circuit a 898 

Electrometer 106 

Electrometer, i Condenser 185 

Electrometer, Vacuum-tube 187 

Electronic Timers 1439 

Electronics (Editorial) 641 

Electrophoresis Apparatus 1187 

End Measuring Rods 

Engine Analyzer 1318 

Engine Pressure Indicator, Construction 
and Calibration of a Laboratory 156 

Engineering Schools, Survey of Industrial 
Instruments Courses in 886 

Engraver 789 

Errors Introduced into F-M Carrier 
Measuring Systems by Time-base Vari- 
ations in Recording and Reproducing 
Data 274 

Europe’s Industrial and Instrument Fairs, 
My Second Report to INSTRUMENTS’ 
Readers on 1043 

Evaporator, High-vacuum 931 

Exposition of Power and Mechanical 
Engineering, 1950 National 45 

Exposure Controller 1458 

Exposure Meter 1457 


F 
Factors in Precise 
Flow 705 
Fault Locator 1458 
Field-intensity Meter, Noise and 1060 
Film, Instrumentation 1090 
Filter - Dehydrator for Instrument 


Control of Liquid 


Derivative-integral 1189 
» Half-octave 435 

Low-frequency 1191 

tenn Air-gas 562 

Filte Infra-red-pass 

Fieme. ’ Failure Galeoueee 929 
Flashlight-Magnifier 680 

Flaw Detector, Ultrasonic 779 

Flow Calculations, Gas Pipeline 345 
Flow Control Elements 443 

Factors in Precise Control of 


Flow of Fluids through Orifice Meters 
with Particular Reference to the Meas- 
urements of Liquids and Steam, Meas- 
urement of ~ — 1101 

nd Interlock 4 


en of 470 

iow eter, A Meth 

Pulsating Flow, The Men Sth 

Flow in a. a Industries, Automatie 
Control o! 

Flow Pulsations A_ Method for Correct- 
ing Orifice-meter Measurements for 763, 





Non th teal 


Flow Signal Transmitter 668 
Flow Transmitter, Pneumatic 60, 548 
Flow-control Elements, Time-delay 682 
A wry Fee Fuel 301 
meter, Electronic beg 7 

Flowmeter, Induction-type 1  Barperes 
Flowmeter, Linear-scale os 
Fluorescence Analysis Unit 1320 
FM Communications Monitor 188 
FM lation Meter 1460 
euue — Remote 1057 

‘oundry nd Automatica: ML 
Batched 1214 uy oepe 
Fractionator, Adsorption 779 
Freight, Research Instrumentation as Ap- 
be ov . the Transportation of Perish- 
Frequency Converter Accessory 482 
Frequency Meter, Stroboscopic 67 
Frequency Monitor, = 
Fuels and Lubri Con- 


Function of the Eneineering Publication, 
Pree ee 
se Extractor Post, ee 1204 
Fuseholder, Indicator 
Future of Graphic ood in Process 
Control 405 
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“G”’ Standard for Testing Accelerometers 
ete. 916 








Gage, Automatic Sorting 195 
locks 426 


Gage, Bore 1319 

Gage, Dial Groove 441 

Gage, Electronic 1452 

Gage, Glass Tubing 442 * 

Gage and Jack, Load 923 

Gage, Optical Cam Rise 1320 

Gage, Pneumatic Dimension 180 

Gage, Tin Plating Thickness 72 

Gage, Universal Depth 1320 

Gaging & Classifying Instrument, 
matic 72 

Gaging Herd, Electronic 1319 

Gaging, Non-contact 652 

Gallons Content Nomograph 932 

Galvanometer 1466 

Galvanometer Shunt, Automatic 307 

Galvanometer, Super-sensitive 64 

Gamma Tube 1461 

Gas Analyzer and Alarm 1318 

Gas Analyzer, Recording and Controlling 
Infrared 912 

Gas Indicator, Combustible 182, 184 

Gas Measurément Committee Report 717 

Gas Pipeline Flow Calculations 345 

Gaskets for Water- level” Gages 77 

Gausemeter 787 

Geiger Counter, Portable 74 

Gel-time Meter 1464 

Generator and Pickup, AF 306 

Generator, Pulse 1456 

erator, Square-wave 928 

Generator. Ultrasonic 671, 786 

German Hanover Fair, Me orang Instru- 
ments and Controllers at the 1170 

Germanium Crystal Diode 793 

Glare-proof Coating 196 

Glass Valves for Vacuum Control 656 

Glassware Service, Laboratory 79 

G-M Counter, Prospector’s 1198 

Gordon Research Conferences, AAAS 773 

Governor, Overspeed 78 

Graphic Panel in Process Control, Fu- 
ture of 405 

Grid-dip Meter 1191 


Hardness Tester 780, 1963 

Hardness Tester, Dry 559 

Hardness Tester, Micro- 559 

Heater 918 

Heater for Opening Instrument Cases 194 

Heating Cable 1464 

Height Indicator 1192 

High Vacuum Evaporated Optical Coat- 
ings 284 

= Differential Manometer, A 


=. Drops Through Orifices 279 
— a Direct-trace Recording Meth- 
Hot-plate, Laboratory 1194, 1322 
Housing, Electrical Network 69 
Human Factor in Instrument Design, 


The 1290 
Humidity Indicator 687 
Himidity, It Isn’t the Heat—It’s the 280 
Humidity for Research, Dy om oy — 
t- 


Auto- 





Control 782 
Hydraulic Servocontrols in the Steel In- 


dustry 650 
Sa Servo System 1462 
Hydrogen-ion, See pH. 
Hydrostatic Pressure ee 560 
Hygrometer, Electrical 


Illumination Controller yA 

Tiluminator, Comnarator 443 
Tiluminometer, Daylignt 1316 

— for Resistance Thermometers 


Indicator, three-rosition 916 
on and Control Units, Miniature 


Induction-motor Rotor Temperatures, 
Messurement of 410 

Industrial Aprlications of Manometers ssi 

Industrial Control Applications, An Elec: 
tronie Control System for 643 

Industrial Instruments Courses in Engi- 
neering pre by 4 of 886 

+f jon of Con- 





tinuow 
Infrared "oaamat 17 

Infrared-pass Filters 77 
Inputuner, Detent-action Continuous 306 
Inspection rescope, Internal 676 
Inspection, Crucial Need of Automatized 


759 
Inspection Laboratory 1320 
Inspection of Steel Castings Radiographic 


655 
Inspection =. _Mobile gy 


aovmmatie 922 
Instrument Circuits, Quality Electronic 
ronents for 966 
Instrument and Control Maintenance In 
A Steel Mill 212 
Inatrument Design, The Human Factor in 


- 
Instrui Electronics 760, 888, 1048, 
li74, “00, 1442 
Instrument Work, ee Keys to 
ee hy in 393 
Instrumentation of an Ammonia Plant 158 
atic Control 


Tappets, 





Instrumentation in the Petroleum Refin- 
ing Industry 1168 


Page 62—Instruments—Vel. 25 


Instrumentation, Safety 575 
Instrumentation, Tunnel 11 
Instrumentology and Instr tion 153 


Micropotentiometer, Wide-range R-f. 572 
Microscope Base, Tool-maker’s 79 
Mi Metallographic 182 





Instruments, Full-view Switchboard Elec- 
trical 65 

Insulation Material, Electrical 1332 

Insulation Tester 1192, 1456 

Insulation Tester, Winding- 1324 

Integrator, Ball and Disk 789 

Intervalometer 915 

Tonization Chamber, Explosion-proof 73 

ISA’s Sixth Annual Exhibit, Descriptive 
List 902 

Isolation Box 1075 

It Isn’t the Heat—It’s the Humidity 280 
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Join Forces to Develop New Industrial 
X-ray Process 15 

Journal of the Instrument Society of 
America 91, 209, 327, 461, oa. 703, 
805, 963, 1097, 1221, 1349, 1498 

Journal of the Southern California Meter 
Associetion 105, 229, 345, 597, 717, 817, 
975, 1101, 1235, 1361, 1507 
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“Knows All Angles’ 1178 
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Label Tape 936 

Labels for Marking Fluid Lines 318 

Laboratory Glassware Service 79 

Laboratory, Inspection 1320 

Lamp Annunciators 1326 

Lamp, Utility 1471 

Laundry Washer Control 686 

L-bank Noise Source 672 

Leads. Shielded 1467 

Leak Detector 426 

Leak Locator, Vacuum 1322 
-proof 553 


Lens 1320 

Level Gage, Frost-p' 

Light, High-intensity 1471 

Light, Low-voltage Test 317 

Light, Miniature Indicator 792 

Light Waves, Contour Mapping of Optic- 
al Surfaces with 1343 

Lighting-Ventilating Control in Brook- 
lyn-Battery Tunnel 296 

Lights, Neon Pilot 938 

Line Pad 1074 

Linear to Logarithmic Converter 483 

Liquid Dispenser 1472 


Liquid-level Transmitter 302 
Load Cell, Torsion Bar 1462 
Load Cells 316 


Load Cells, Tensional 567 

Load Gage and Jack 923 

Locating Underground Pipes 105 
Locomotive-tachometer Test Equipment 


Magnetic Comparator Separates Bolts 
1448 

Magnetic Head, Miniature 1462 

Magnetic Memory 555 

Magnetic Observatory in Operation in 
U. 8., Third 200 

Magnetic Permeameter 696 

Magnetic Recording Rubber _— 

Magnetic Testing Desk 1324 

Magnetic Transmission 61 

Magnetic-tape Pickup 

Magnifier, Flasblight- . 


Maintenance In A Steel Mill, Instru- 
ment and Control 212 

Manometer, Absolute and Differential 668 

Manometer Calibrator, Warburg 441 

Manometer, Correction Factors for the 
Balancing Effect of a Gas in One Leg 


of a 52! 
Flexible 1058 
and Fl 





Manometer, : 


1316 
Manometer, A High- -pressure Differential 
59 
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Manometers. Industrial Arplications of 231 

Markers, Time 1071 

Mass Flow Meter A Method for Measuring 
Pulsating Flow, The 331 

Mass Spectrometer, Analytical 60 

Mass Spectrometer for Monitoring Con- 
tinuous Processes, A 221 

Mass, Standards of 530 

Master Control System, Electronic 61 

M & C Handbook to U. S. and Canada 
Only 1027 

Measurement and Control in the Utiliza- 
tion of Mixed Fuels and Oxygen in 
Oren-hearth Furnaces 1028 

Measurement of Flow of Fluids through 

fice Meters with Particular Refer- 

ence to the Measurements of Liquids 
and Steam 817, 975, 1101 

Measurement of Induction-motor Rotor 
Temperatures 410 

Measuring and Proportioning Method, A 
Novel 286 


Mellon Institute 891 

Memory, Magnetic 555 

Memory, Static Magnetic 62 

Mercury Cleaner 562 

Mercury Cleaning Unit, Small 79 
Metal Detectors 1062 

Metallograph 673 

Meter, Barrel Filling 180 

Meter, Positive Displacement 314 
Methods for Sorting Mixed Metals 522 
Micro Hot-hardness Tester, NBS 1342 
Microbarograph, Recording 11 
—* Color Yardstick Measures 


Micrometer. Electrical 1065 
Micromicroammeter, D-c, 550 
Microphotometer 553 


Microscope Slide Field-finder 196 
Microscope, Toolroom 1066 
Microscopes, Ball-bearing 1320 
Microscopes, Laboratory 1194 
Microscopes, Toolmaker’s 1193 








a Instrument 1184 

Panels, Edge-lighted se coaggee 1069 
Panoramic Indicator 

Particle Detector- ‘Amplifier 677 
Performance Analysis of Butterfly Valvy 


880 
Permeameter 302 
Permeameter, Magnetic 696 





> 
Microscopic Method for Detecting Silica a ee Instrumen. 
in Dust 694 pH Meter 1188 
Microscopy, New Techniques in 772 pH Recorder 1452 
aph—It’s Use a8 an pH Standards, New 1212 
" Analytical Instrument, The 1352 pH Tester, Portable 550 
Milling Machine Duplicating Attach and Plastic 19 
428 Photoelectric “Measurement of 
Millivoltmeter, Indicating 554 Photographic-film Dosimeter 1308 
Millivoltmeter, 1190 Photometer 553, 673 
Mine-car Carrier-current Communications Physical Society Exhibition, Britain's § 
System 786 Pickup, Magnetic-tape 679 


Miniature Transmitter 896 

Modification of Portable Strain Indicator 
for Use with a Closed External Bridge 
Circuit 533 

Moisture Content, 
for 1058 

Moisture Meter 780, 1187 

Moisture Meter, Grain 933 

Moisture Meter, Wood-waste 933 

Moisture Tester 548 

Moisture Testers, Portable 433 

Molten Metals, Comparison of Methods 
for Measuring Temperature of 766 

Molten-metal Temperature Measurement, 
A Thermocouple System for 769 

Moment-balance Scale 1196 

Monitor, Line-noise 440 

Monitoring Continuous Processes, A Mass 
Spectrometer for 221 


Automatic Inspection 


Monochromator, Grating 552 
Monochromator, Quartz 193 

Motion Picture Camera, Synchronous 62 
Motor, Controlled 925 

Motor, Small Synchronous 1328 

Motor Speed Controller, 1/3-hp. 1060 
Motor, Timing 1073 

Motors, Miniature D-c. 


Mounting Clamp, Instrument 1204 
Mountings. Antivibration 1070 

Mounts, Shock 678 

Multi-channel Photographic Recorder 300 
Multimeter, Portable 552 

Multiple-Unit Signal, Back-lighted 68 
Multi-range ome ge Portable 186 


My a INSTRUMENTS’ 
Readers A Industrial and 
Inctrument Fairs 1043 


N 
Networks, Input and Outnut 1200 
New Instruments—8719, 203, 273 
New Managing Editor 391 
Noise and Field-intensity Meter, 
Noise Meter, Miniature 1062 
Noise Monitor, Line- 440 
— — at Regulator Stations, 


— Source, Lange 672 


1060, 


Non-Contact Gaging 652 
Non-mathematical Discussion of Flow 
Measurement, A 470 


Nomograph, Gallons Content 


—, we} and picpennenten 
e . 
ae Field,. Process Instrumentation 
in The 1295 
Nuclear Processes, Demonstration Instru- 
ments for 1068 
° 


Occupational Field, An 641 

Oll-burner Controller 1186 

Oil-burner Flame Failure Control 300 

Oil-line Products = by Radio- 
activity Recorders 

“One of the Great Technical Events of 
the World” 1159 

One-knob Production Control 215 

Open Letter to Charles Wilson, An 1289 

Open Letter to Production Men, An 1289 

Open-hearth Furnaces. Measurement and 
Control in the Utilization of Mixed 
Fuels and Oxygen in 1028 

Operation of a_ Telemetering System 
Which Does Not Use Commercial 
Power at Transmitter 597 

Operators for Throttling Control, Pneu- 
matic 1430 

Optical Cam Rise Gage 1320 

Optical Gaging Projector 426 

Optical Rangefinder 426 

Ortical Straightedge 996 

Orientation Unit, Quartz 1321 

Orifice-meter Mesurements for Flow 
eg A Method for Correcting 


Orifices, High-pressure Drops Through 


‘ 
Oseillator, Audio 1452 
Oscillator, Bridge 304 
Oscillator, Bridge-stabilized 304 
Oscillator, Low-frequency 434, anes es 
Oscill-tor with Markers, F-m. 
Oscillator, Sweeping 304 


de- —* Test 435 


Oscilloscope Camera 62 
Oscilloscope, Danl-chennel 1188 
Oseil Portable 927 
Oven, Laboratory 674, 1194 
Oven, Laboratory Core- baking 193 
Oven, Thermostated 931 
Overload Warning Signal 317 


s P > 
Packaging, Lee oy" fibre Protective 563 
Paint, Thermosconi 


930 
Panel Board Declan, Symposium on 594 
Panel Design 1425 


Sagi ge A ad ae 

gment or nica ermometers, 
Durable 1306 

Pilot Light 684 

Pipe-line Pressure a, Fa 

Pipette Control, Remote 314, 146 

Pitch & aw Angles and ritot & 
Static Pressures, Pickups for 1057 

Pitot & Static Pressures, Pickups fer 
Pitch & Yaw Angles and 1057 

Pittsburgh Diffraction Conference 971 

Pittsburgh’s Temple of Research 891 

Planetarium Projector 

Plug and Receptacle, Three-circuit 1073 

Plug-in Chassis 

~~“ Construction, Basic Chassis fe 

Pneumatic Cylinders 448 

Pneumatic Operators for Throttling Con. 
trol 1430 

Pnewmatic Servomechanisms in the Ire 
and Steel Industry 647 


Pocket Tool, Instrument Man's 7 

Polariscope, ee. intensity Color 

Polarizer, 7 

“a rographic “Analysis, Calibrating Unit 
or 

Polarographic Instrument, Manual 91% 


Potential Divider, Precision 307, 436 
enue Importance of Ultrasonic Ener 
to Industrial Processes 1422 


Potentiometer, Sensitive 1452 

Power Analyzer, Electrical 668 

Power Positioner for Catalyst Slid 
Valves 1068 

Power Supplies, High-voltage 1190 
Power Suppli tal losed D-c. 1% 





le 

Power Supply 1323 

Power and Mechanical Bpeaneine. 19 
National Exposition of 

Power Plant Controls 38 

— Supply and Bridge Control, D4 


Power Supply, D-c. 187 
Power Supply, Klystron 927 

Power 8 Regulated 65, 786, 92, 
Pp Two-circuit 65 

med Supply, Voltage-regulated 566 

: Power Unit, Pneumatic and Hydraulle 


Power Unit ig! _[oies-tiemnnet Fit 
ting, Aircraft 

Power-factor tg Hook-on 671 

Press Brake Features Photoelectric Con 
trol of Ram Motion 1053 


1196 
SQR-4 Differential 300 


Cells 566 
Generator, ie teteie 560 
High- 


Indice tor, 
Reducer, 
eure Transmitter 1318 
Pa nes System, 
Printer, Electric 781 
Printers, Electric-circuit 898 
Process Control, Some Developments {1 
Electronic Instrumentation Including 


Process Inctrumentation For Crystal 
Growing Equipment 585 
s Instrumentation in The Nuclear 


Field 1295 
Pr Spectrometer fer 


ocesses, A Mass 
Monitoring Continuos 221 
Product-development Tests, Instruments 

Automatize a Paint Company’s 138 
Product Quality Analyzers 1424 
Production Control Boards 780 
Production Control, One-knob 215 
Production Processes, Remote Supe 

of Industrial 402 
Projector 925 
Projector, Ovtical Gaging 426 
Projector, Planetarium 780 
Controller, 


Dynamic 


ay Input Eleo- 

ron 

Publication, The Function of the Engl- 
necring 521 

Pulsating Flow, The Mass Flow Meter 
A Method for Measuring 331 

Pulcations, A Method for Correcting 
Orifice-meter Measurements for Flow 
763, 1094 

Pulse Generator 305, 12824 

Pulse Generator. Calibrating 302 

Pulse Generctor ad (Calibrator 1188 

Pump, Positive-disvnlacement 318 

Pumps, Metering 1334 


Purge Meter 1333 
Pyrometer Controller, Exnlosion-proof 779 
Pyrometer Controllers 558 

Pyrometer, Immersion aes 8 
Pyrometer, g 

Pyrometer 
Pyrometers 
potas. Proves, 


ae ™ 
New ITigh- Pe 
"ooo te 
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Quartz Orientation Unit 1321 
Quality Analyzers, Product 1424 
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Thermom 
Radioactivi 
Paaloactivi 
Radioactiv! 
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Radioactivi 

$15 
Radioactivi 
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Radioactivi 
Radioactivi 
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ar er and Answer Session at Texas 
& M’s Fifth Annual Symposium 
160 


R 
jation Absorber Changer 1199 
i 923 











ati 1067 
jati Monitor 74, 924, 1460 
adiation Probe 1461 
Radiation Pyrometers sree New High- 
gradient Heating Process 878 
Radiation Survey Meter 1067, 1196 
Radiation-pyrometer-type Wide- -range 
Thermometer 1184 
Radioactivity Counter 557, 676, 788 
Radioactivity Detector 
Radioactivity Detector, 


815 
Radioactivity Detector, 
5 

















6 
Finger Chamber 
Pocket Chamber 


$1 
Radioactivity Detector for Workers’ 
Hands and Feet 192 

Charger 1199 


Radioactivity Dosimeter 





Radioactivity Recorders, Oil-line Prod- 
ucts Tracked by 89 
Radioactivity Scaler 440 
Radioactivity Scalers 440 
Radioactivity Warning Label 687 

of Steel Cast- 
ings 655 
Railway nating 96 
Ram Motion Press Brake Features 
4 Control of 1053 


Ramberg Vacuum-tube Accelerometer, Im- 


proved 
Rangefinder, Optical 426 
Ratemeter, Isotope 924 

Ratemeter for X-Radiation 75 
Recorder with Adjustable Range 
Zero Suppression 302 
Recorder, Current 1455 
Drive, Multi-channel Tape 62 
High-speed 

High-speed Inkless Strain 185 
Recorder, Multi-channel Photographic 300 


and 





Recorder, Multi-point Strip-chart 426 
Recorder, Two-pen 

Recorder, 7 -pen Electronic 426 
Recorder, X-¥ 

Becorder- Controller, Air-operated Strip- 
chart 1056 


Recorders, Running-time 915 
Recordi Conductomet for Electro- 





lytes 710 
—, Methods, High-speed Direct- 


trace 

Recording Motion of a Watch Balance 
eel by Watch-case Reaction 154 

“tum 11 Cartridge, High-voltage Selen- 


er P 312 
Rectifier, Berg filled “325° 

Rectifiers, 1.2-kw. 

Rectifiers, Sealed Selenium 1202 
Reflections — at the End of a Year 1421 


Honey 567 
lator, Electrical Automatic 783 
Regulator, Line-voltage 1458 
Regulator, Reverse-action 1184 
Regulator Stations, The Noise Problem 
at 1361 
Regulator, Temperature 668 
Regulators, Feeder Voltage 555 

















Regulators, Three-phase Induction 306 
_ ead Hermetically-sealed 
min 


Relay, p Pn 1318 
Delayed-reset Time-delay 1328 

D-c. 940 

lay, High-gain 1201 

Low-capacitance 1077 

Mercury-contact Plunger 679 

Multiple 1202 

Relay, a 1469, 1470 

Relay, Small 1382 

Relay, Submintature 940 

Relay Test Set 


Relay, Time-delay 564, 1076 

Relay, Voltage- —e 311 

Electronic 1328 

Relays, Miniature D- -C. _——~ 310 
Relays, Plate Circuit 

Relays, Sealed 1076 

Relays, Subminiature 1075 

Remote yng — 782 

Remote Contro! See sms in Vacu- 


um Chamber 180 
Remote Supervision a Industrial Pro- 
,, duction Processes 402 

Ins tation as Applied to 





the Tra papertation of Perishable 
Freight 811 
Resistance Comparator, Dutameatio 435 








Roll-temperature Measuring Element 300 
Rotameters 

Rotor Temperature Recorder 180 

Rubber, Magnetic Recording 1184 
Rubberized-fibre Protective Packaging 568 
Running-time Meter 779 


ba A Award for Instrument Department 


Safety. Instrumentation 575 

Sampling ne for Production-quality 
Control 779 

Sand Press 1472 

Scale, woes a 1196 


ler, 
Scintiilation 787 


Scaler, 
Direct-reading 


Scales, Chart for Beam 


Scintillation Counter 43 


Scintillation Scaler 787 
Sélenium Rectifiers, Molded-in 1467 


‘Selling’ You to Top Executives 1027 
Servo Amplifiers 1459 
Servo Kit $36 - 


Servoamplifier 
Servocontrols in’ the Steel Industry, Hy- 
draulic 650 


Servomechanisms in the Iron and Steel 

Industry, Pneumatic 647 

Servomotors 1325 

a — for 

scopes 

Sheet Metal Sm 1193 
ts 678 


Shock Mounts 

Shunt, Automatic Galvanometer 307 
Shuttle Tension Tester 

— Feed Bubbler and Sediment Trap 


Signal, Back- - Multiple-Unit 68 
Signal Flasher 

Signal } naan a eterovolt 189 

Signal Generator, Super-high-frequency 


66 

Signal, Overload Warning 317 

Signaling, Railway 96 

Silica in Dust, Microscopic Method for 
Detecting 694 

Simplified Thermocouple for Tempera- 
ture Measurements in High Velocity 
Gas Streams, A 338 

Single-sweep Accessory 1325 

Slide-rule, Aerial- photography 1066 


Electron Micro- 


Smoke Detector 
ahd for Applied Spectroscopy 81, 202 


97 
Soil-resistivity Meter 1455 
Solder Flux, Aluminum 315 
Solder, High-temperature Soft 567 
Solder-pot, Instrument-shop 934 
Solder, Resin Core 1470 
Solenoid 6 


Solonoid Contactor 1075 
Solenoid Housing, Explosion-proof 563 
Some Impressions of the Automatic Con- 





trol ference ‘ee in Bedford, 
England, July 1951 1 
Sorting Mixed Metals, Methods for 522 
Sound Spectrum er 64 
Spark Ch Ch Im- 


proved 288 
Spectrograph—Its Use as .an seen 





The 
Spectrometer, Analytical Mass 60 
Spectrometer, Direct-reading 426 


pectro! 56 
Spectrometer, Mobile Infrared 184 
ees Infrared 1057 


Spotweld Control 780 

Stabilizer, Current 1461 

Standard, Audio-frequency = 

Standard - Electronic 437 

Standard for Electrical Indicating In- 
struments Revised, American 355 
Standardization of I-C Thermocouple 
Tables 29 

Standards for sage Measurement 34 

Spaceree of an 


1212 
Standards, R-f. Bistectrie 1050 
Starter-controller 780 
Starters, Part Winding 791 
Static Electricity Eliminator 1336 
Static Magnetic Memory 62 
Mechanics of Walk- 


meter vea 

ing, Electronic 
Stereoscope, Hand 1335 
Steth Electronic 1454 





Resistance Thermometer, I 60 
esistor Box, Decade 

tes Replaceable Power 190 
Subminiature 1078 

Voltage Dividing, Subminiature 


1466 

Deposited-carbon 1466 

] Miniature 1079 

Resistors, Precision 436, 1330 

Resistors, Small Power 1330 

— with Boron, Deposited Carbon 


eeaaers. Voltage-dividing 938 

Resistors, Wire-wound 437 

Resistors’ Wound on Continuous 

-deg. 938 

Response Rate of Primary Temperature- 
measuring Elements 1446 

R-f. Dielectric Standards 1050 

R-f. Mi entiometer, Wide- -range 572 

R-f. ns Equipment 785 


R-f. Test Set 1062 

Earatsts, Multiple Pot- 1467 
tats, Precision Dual 1078 

Rheostate, Vitreous-enamel 1202 

Rheostats, Wire-wound 683 





Forms, 


Ring Balance Meters 1507 
Robots, Electronic 773 


Stick-force Indicator for Aircraft 1448 
Stirrer, Laboratory 442 
Stirrer, Magnetic 1069 


er with Tissue Stimulator Synchronizer 


Switch Actuators, Limit- 1466 
Switch, Actuators, Rotary 1203 
Switch, Alternate-contact 1469 
Switch Cover, ae 314 

Level 

Limit 1308 

Switch, Mercury Safety 71 
Miniature 1468 
Miniature Rotary 1077 
witch, Pressure-actuated 438 
Rotary Selector 309, 1330 
Attenuator 1203 
Ganged 680 
Lever-actuated 1077 
Magnetic Blow-out 1329 


Rotary 13 

Rotary Selector 439 
Snap-action 1329 

= and Mixing Equipment, Video 


Symposium on Standardization of Ther- 
mocouple Wire Specifications, The 


First 877 
Sync-signal Pickup 563 
T 
Tablet Disa rate Tester 73 
te: e 310 


Hand 1070 

Tachometer Indicator 671 

Tachometer, Multi-point 931 

Tachometer, Portable Recording 182 
Tachometer, Stroboscopic 303 

Tachometer Test Equipment, Locomotive- 


5 
Tape, Label 936 
Tape Recorder Drive, Multi-channel 62 
Teaching Aid, A 641 
Telemetering Developments 1235 
Telemetering System Which Does Not 
Use a Power at Transmitter, 
beans a 597 


Telescope 1335 

Television Aids Steel Making 656 
Televisi Bar G 1062 
Television Transmitter, Wired 66 


Temperature Controller 779 
T Cc Electrical-switch 








Type 1186 

Temperature Controller, Non-indicating 
Pneumatic 1056 

Temperature Controller, Pneumatic or 
Hydraulic 105 


T Indicators, Power Trans- 
former Winding 933 

Temperature of Molten Metals, Com- 
parison of Methods for Measuring 766 

Temperature-measuring Elements, Response 
Rate of Primary 1446 me 


, El 187 
s, Calibrated Dial 








an 
i 
- rs R 1 
a 


for 448 





90 
Test Chamber, High-altitude 316 
Test Prods, Heavy-duty 1331 
Test Set, Relay 
Test Stand, Hot-cold 319 
Tester Accessories, Tensile 1321 
Tester, Concrete-beam 560 
Tester, C-r. be 
Tester, Dry Hardness 559 
Tester, High-current 1324 
Tester for Hydraulic Components 
ystems 921 

Micro-hardness 559 
Tester, NBS Micro Hot-hardness 1342 

Portable Hardness 194 
, Sheet Metal 1193 
Shuttle Tension 442 
Tableb Disintegration-rate 73 
Winding-insulation 1324 
Ductility 73 
12,000-lb. 922 


1064 


and 


2 
Universal 


r 

Source 65 

Gage, Multi-station 548 

Thermocouple System for Molten-metal 
Temperature Measurement, A 

ae Tables, Standardization of 


w, 





Thermocouple for 
ments in High Velocity Gas Streams, A 
Simplified 338 

Thermocouple Wire Specifications, The 
Hy Symposium on Standardization of 


Thermometer, Averaging Resistance 430 
Thermometer, Cupcase 1056 

Thermometer, Differential Bridge aan 
Thermometer, Electronic Resista 60 
Thermometer Elements, Thestetance” 1466 
Thermometer Magnifier 1463 
Thermometer, Platinum Resistance 436 
Thermometer, Radiation-pyrometer-type 





Storage Cells, High-rate-discharge 1382 

Straightedge, Optical 926 Wide-range 1184 

Strain Gage 791 Thermometer, Resistance 1454 

Strain Gage, Ther , Steel-case 77 
Thermometer, Surface-temperature 1454 


T Pp d 73 
Strain Gage, Unbonded Resistance-wire 


1200 
Strain Indicator for Use with a Closed 


Thermometers, Adjustable-case Dial 677 
Thermometers, Bimetallic 1317 





aa Circuit, Modifi 


ble 533 
Strain Recorder, High-speed Inkless 185 
Sr Bridge, The Direet-reading 


-C 5. 
Strain-gage Tests, Multipl rd 
Bar mere cra Test ge 





Strobosco Indi Ul 
Subminiature | lectrical “instrument 1455 
313 

Surface Plate, Black-granite 432 


Surface Tension Instrument 920 
Comparison Tester 1456 


pha 75 
ves Gamma 75 
1060 
Sweep onaniad Wide-band 184 
Sweep-operated Oscilloscope Beam Blank- 








Time-study Computer 779 
mer and Counter, RF 

Timer, Hermetically- mee Blectronic 564 

Timer, Interval 566, 915 

Timer, Microsecond 

Timer, Multi-cam 565 

Timer, Multiple-circuit 564 

Timer, > eg 565 


Timers, umatic 313 
Tissue Stimulator Synchronizer, Sweep- 
loscope Beam Blanker 


934 

Tool-room Measuring Instrument 300 
Torch, Compressed-Fuel 1471 
Torque-measuring Instrument 71 
Torquemeter on Aircraft Test Stand 572 
Torsion Bar Load Cell 1462 
Transformer, Indoor-outdoor Current 1071 
Transformer, Variable 1326, 1469 
Transformer ee Temperature Indi- 

c er 
Transmission Set 1460 
Transmission, Magnetic 61 
Transmitter, Four-pole Remote Position 


Transmitter, Miniature 896 

Triode, High-power 567 

Triode, Oscillator 1073 

Triode, UHF Plate- = Power 313 

Tube, Cathode-ray 679 

be ag -filled Grid-controlled Recti- 
er 

Tube Tester 305 

Tunnel Instrumentation 1180 

TV Field Strength Indicator 67 

TV Transmitter Equipment 1058 


U 


UHF Sweep-Marker Generator 1459 

Ultrahigh-frequency Amplifier 1446 

Ultrasonic Energy to Lee g Proces- 
ses, Potential Importance 1422 

Ultrasonic Generator 671, 786 

= Resistance-wire Strain Gage 


v 


Vacuum Chamber, Remote Control of 
Mechanisms in 1180 

Vacuum Control, Glass Valves for 656 

Vacuum Gage 781, 918 

Vacuum Gage, , Bt a 187, 548 

Vacuum Leak Locater 1322 

Vacuum Pump, Small 

Valve Actuators 1184 

Valve, Air-line Drain 559 

Valve, Combination Automatic Manual- 
control 446 

— Combination Shut-off and Safety 


Valve, Float 1462 
Valve in Operation, The Control 1494 
Valve, Manual Control 791 


Valve, Off-center on aay 76 
Valve, Rubber Lined 
Valve, Safety er ae “1882 
Valve, Solenoid 


Valve, Solenoid Hydraulic 1186 
Valve, Stainless-steel 558 

Valve, Surge-damping 789 

Valve, Water Heater Relief 76 
Valve, Weather-controlled Steam 430 
Valves, Cylinder Speed-control 196 
Valves, Hydraulic Control 316 
Valves, Large Double-ported 76 
Valves, Multi-assembly Relief 675 
Valves, Packless Reducing 

Valves, Performance Analysis of Butter- 


— Positioner for Catalyst 
Maa Servo — 447 





Vapor 
Continues A. of 468 
Variable-speed Drive 1070 
Variable-speed Drive, Miniature 443 
bey onty egg il 1184 

entilating trol rooklyn- Battery 
Tunnel, Lighting- 296 
Vibration Exciter 1186 
Vibration Isolators 78, 1205, 1334 
Vibration Isolators, Air-damped 195 
Vibration Mounts for Wide Ambient 


ange 
Vibration and Noise Analyzer 186 
Vibration and Strain Analyzer 180 
Vibration Mount 1464 
Vibration Tester 923, 1064 
Video Generator 929 
Video Roll-off Network 928 
Viscosimeter, @il-field 1316 
Viscosimeter Stand 1465 
Viscosity Bath 1465 
Voltage Regulators, Feeder 555 
Voltage-Dividing Resistor 682, 683 
Voltage-dividing Rheostat, Calibrated 190 
Voltage-dividing Rheostats, Hermetical- 
ly-sealed 
Voltage-dividing Rheostats, Precision 1330 








os . Voltage-dividing Rheostats, Precision 
—— Durable Pigment for Clin Wire-wound 1381 
Th AL ae ee for Resist Voltage- dividing Rheostats, Sealed 1331 
434 Vv » Vacuum-tube 
Voltmeters and Ammeters, Recording 668 


Thermoscopic Paints 1335 

Thermostat, Bimetal 1463 

Thermostat, Snap-action 444 

Thermostat, Surface-type 444 

Thermowell, Ground-thread 562 

Thickness Wire-coating 195 

Thickness Gage, y 550 

Thickness Gage, Cerne. 692 

Thickness Gage, Portable 71 

Third ——. Observatory in Oper- 
Comparator, 


ation 
Threa: pa eternal 559 
Thread-gaging Tool 


Time-delay Flow- cama Elements 682 
Time-delay Generator 65, 1189 
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Volt-ohmmeter 11 
Volt-ohm- area 4 433, 670 
Volume Contro 

Volume Controle, 





"Bub- miniature 437 


w 


Walking, Electronic Stepmeter Reveals 
Mechanics of 700 

Washer, Laboratory Glassware 1194 

Water Content of Oil Field Emulsions, 
Continuous Electronic Recording of the 


335 
Water-level Gages, Gaskets for 77 











Wattmeter, A-f. 189 
Waveguide Detector Mounts 1072 
Waveguide a. Termination 681 





Waveguide 681 
—— ‘Station Air-launched Automatic 


053 
Weather-controlled Steam Valve 430 
Weather- gd oe with G-E 
Analytical Mass Spectrometer 294 
Web-material Controller 1314 


Weighing Systems, Electrical 1056 
Weight Indicator, ——, 319 
Weight Tr: i 





Welding Variable, hameueesaben Mini- 
mizes the 1034 

“What Is in a Name?” 153 

Wind Velocity Recorder 920 


x 
X-ray Crystal Detector 300 
X-ray Film Viewer 1470 
-ray Process, Join Forces to Develop 
New Industrial 1308 
X-Y Recorder 548 


Y 
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DIRECTORY 3 
BASIC ELECTRICAL MEASUREMENTS 


CHEMICAL ENGINEERING CATA- 
LOG 324 


ELECTROMECHANICAL TRANSDU- 
CERS AND WAVE FILTERS 1346 
ELECTRONIC ENGINEERING MASTER 

INDEX 1949 324 
ENCYCLOPEDIA ON _ CATHODE-RAY 
OSCIELOSCOPES AND THEIR USES 


687 
<n OF POWER RESISTORS 


1477 
INFRARED RADIATION THERAPY 
— ANALYSIS 


leon IN TO THE THEORY OF 
IN MECHANICAL ENGI- 
NEERING 1346 
INTRODUCTORY QUANTITATIVE 
ANALYSIS 687 
MODERN INTERFEROMETERS 1476 
— IN CHEMICAL INDUSTRY 


RECEIVER CIRCUITRY AND OPER- 
ATION 1477 

SCMA HANDBOOK 1477 

SERVOMECHANT AN oGU- 


SMS D RE 
LATING SYSTEM DESIGN (Vol. 1) 


SYNTHESIS OF ELECTRON'C (COM- 
G AND CONTROL CIRCUITS 


L OPTICS 324 
7UM-TUBE VOLTMETERS 
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